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The Onion Health and Nutrition Report

This comprehensive report summarises more than 80 studies over nearly 30 years on the
nutrition and health benefits of onions, providing a solid rationale as to why Australians should
increase onion consumption beyond the current average of two serves per person, per week.

It also explores recent scientific research on the continually emerging health benefits of their
high levels of phytochemicals including quercetin, sulfoxides and anthocyanins.

Key findings include that onion consumption is associated with:

« areduction in body weight, BMI, waist circumference, triglyceride levels, fat mass
and obesity prevention;
diabetes prevention and management;
the elimination of cancer-causing substances and prevention of tumour growth;
improved intestinal health and increased bacteria populations;
improved cardiometabolic parameters, a reduced risk of cardiovascular disease, heart
disease and stroke;
improved bone density and osteoporosis prevention;
improved memory and protection against neurodegeneration; and
scar prevention and improved wound healing.

The report also includes practical information on how to select, store and prepare onions to
encourage their consumption at maximum antioxidant levels.

Onions offer a versatile, nutrient-packed, health-promoting ingredient that deserves to take

centre stage in meals.

Teri Lichtenstein
Accredited Practising Dietitian




Whdls i an oiion?

Brown, white and red onions are all members of the

Allium cepa family of plants, along with garlic, leeks
and shallots. The nutritional composition of onions

varies depending on the variety and whether they are

raw or cooked.

This report includes the nutrition breakdown for brown,

white and red onions, raw and cooked, as well as an

average across the three varieties.

Whals 4 serve?

Half a medium onion (75g) is a serve of
vegetables. The minimum recommendation for
daily serves of vegetables is 6 for men, 5 for

women (+7 if breastfeeding), 4'/2 - 5'/2 for

children aged 4-18 years and 2'/2 for children

aged 2-3 years.

NUTRITION INFORMATION RAW ONION (AVERAGE)

SERVING SIZE: 75g RAW (/2 MEDIUM ONION)

Brown (raw) White (raw) Red (raw) (brown, white, red raw)

per per per per per per per per

serve 100g serve 100g serve 100g serve 100g

Energy (k) 104 139 96 128 85 13 95 126

(25kcal) (33keal) (23keal) (30kcal) (20kcal) (27keal) (23kcal) (30kcal)

Protein, total (g) 1.0 13 13 17 0.6 0.8 1.0 1.3
Fat, total (g) 0 0 0.1 0.1 0 0 0 0
- saturated (g) 0 0 0 0 0 0 0 0
- trans (g) 0 0 0 0 0 0 0 0
- polyunsaturated (g) 0 0 0 0 0 0 0 0
- monounsaturated (g) 0 0 0 0 0 0 0 0
Carbohydrate, total (g) 4.4 58 35 47 4.1 55 4.0 53
- sugars (g) 4.4 58 35 47 4.1 55 4.0 53
Dietary fibre (g) 2.0 27 1.6 2.1 1.1 1.4 1.6 2.1
Fructans”® (g) 1.6 2.1 14 1.8 14 1.8 14 1.9
Sodium (mg) 6 8 10 13 4 5 7 9
Potassium (mg) 135 180 126 168 105 140 122 163
Folate (ug) e 35 e 3 15 2 18 2
Vitamin C (mg) (1305A;3RD|) 7 0 1‘;;5RDI) é 38 > 0 102;5RDI) 60
Total polyphenols* (mg) 47 63 4 5 105 140 52 69
Anthocyanins* (mg) 0 0 0 0 7 9 7 9
Quercetin* (mg) 38 51 4 5 91 121 44 59
Kaempferol* * (mg) 0.5 0.7 0 0 0.5 0.7 0.3 0.5
Cysteine Sulfoxides~ (mg) n/a n/a n/a n/a n/a n/a 41 55
Gluten 0 0 0 0 0 0 0 0

g = gram, mg = milligram, pg= microgram - RDI - Recommended Dietary Intake (FSANZ regulatory RDI for adults) - Anthocyanins (red onions only)

Sources

AFCD (Australian Food Composition Database) (Raw onion) 2022 https:// afcd.foodstandards.gov.au

*Phenyl Explorer database 3.6. http:// phenol-explorer.eu
A Muir JG, Shepherd SJ, Rosella O, et al. Fructan and free fructose content of common Australian vegetables and fruit. J Agric Food Chem. 2007;55(16):6619-6627.

doi:10.1021/{f070623x

A A Onion flavonoid content USDA release 3.3 (2018) https://www.ars.usda.gov/ ARSUserFiles/ 80400525/ Data/ Flav/ Flav_R03-1.pdf

~ Kubec R, Daddkové E. Chromatographic methods for determination of S-substituted cysteine derivatives--a comparative study. J Chromatogr A. 2009 Oct

9:1216(41):6957-63

\ Brown — Source of fibre, folate and
-\ vitamin C; Contains antioxidants, including
polyphenols, quercetin, kaempferol

Red - Contains antioxidants including
polyphenols, anthocyanins, quercetin and
kaempferol

White — Source of vitamin C and
folate; Contains antioxidants, including
polyphenols and quercetin

The nutritional composition of onions
varies depending on onion variety and
whether they are raw or cooked.
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NUTRITION INFORMATION COOKED ONION (AVERAGE)
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Brown — Source of fibre,
folate and vitamin C;
contains potassium

Red — Source of vitamin C

White — Source of fibre,
folate, and vitamin C;
contains potassium

SERVING SIZE: 75g COOKED (/s CUP COOKED)

. Average
Brown (cooked) White (cooked) Red (cooked) (brown, white, red cooked)
per per per per per per per per
serve 100g serve 100g serve 100g serve 100g
Energy (k)) 168 224 152 203 137 183 153 203
24 (40kcal) (53keal) (36kcal) (48keal) (33keal) (44keal) (36kcal) (48kcal)
Protein, total (g) 1.6 2.1 2.0 27 0.9 1.2 15 20
Fat, total (g) 0 0 02 02 0 0 0 0
- saturated (g) 0 0 0 0 0 0 0 0
- trans (g) 0 0 0 0 0 0 0 0
- polyunsaturated (g) 0 0 0 0 0 0 0 0
- monounsaturated (g) 0 0 0 0 0 0 0 0
Carbohydrate, total (g) 7.1 9.4 5.6 7.5 6.7 8.9 6.5 8.6
- sugars (g) 7.1 9.4 5.6 7.5 6.7 8.9 6.5 8.6
Dietary fibre (g) 3.3 4.4 2.5 3.3 17 22 2.5 3.3
Sodium (mg) 9 12 16 21 6 8 10 14
Potassium (mg) 218 290 200 267 170 226 196 261
345 33.8 233
Folate (ug) (17% RDI) = (17% RDI) 45 15 2 (12% RDI) 31
N 7.5 6.0 45 6.0
Vitamin C (mg) (19% RDI) 10 (15% RDI) 8 (11% RDI) 6 (15% RDI) 8
Gluten 0 0 0 0 0 0 0 0
Sources

AFCD (Australian Food Composition Database) (Cooked onion - fried no fat) 2022 hitps:// afcd.foodstandards.gov.au


https://australianonions.com.au/recipes/simple-onion-thyme-and-goats-cheese-tart/
https://australianonions.com.au/recipes/simple-onion-thyme-and-goats-cheese-tart/

GUT HEALTH

The dietary fibre, prebiotic fibre, organosulfur

compounds and quercetin found in onions are
beneficial for gut health.

Onions are a natural source of fibre and fructans -
a prebiotic fibre that is resistant to digestion. For most
people, fructans are beneficial for the gut microbiome

and promote the growth of healthy bacteria such as
bifidobacteria.??

The organosulfur compounds in onions have been
widely studied for their benefits on intestinal health. Studies
have shown that these compounds have a positive impact
on the gut microbiome composition, increasing beneficial
bacteria populations.*

Quercetin has been shown to promote intestinal
homeostasis in animal studies by changing the intestinal
flora,>¢ and has been shown to play a role in the
prevention and treatment of inflammatory bowel
disease.”

On average, 100g of onions contain 59mg of
quercetin, compared to 40mg for 100g of blueberry,
7mg for 100g of apple and 8mg for 100g of
broccoli.? The quercetin content of red onion is

14 times as much of that of garlic and twice as

much as that of white onion.’

P

HEART HEALTH

Onions can play a protective role in cardiovascular health
through their antioxidant, anti-inflammatory, antiapoptotic,

and antihypertension effects%!!

Cholesterol and blood pressure

A 2023 systematic review and meta-analysis of 14
randomised controlled trials found that onion supple-
mentation significantly improved cardio-metabolic
parameters including improved body fat percentage,
total and low-density lipoprotein (LDL) cholesterol and
blood pressure.'?

Onion supplementation has also been shown to control
dyslipidaemia (abnormal levels of lipids in the bloodstream).
A 2021 meta-analysis of 10 randomised controlled clinical
trials with 446 patients found that onion supplementation was
beneficial for plasma levels of high-density lipoprotein (HDL),
LDL and total cholesterol as well as blood pressure. Subjects
received between 100-1000mg per day of onion or onion
peel extract. Pooled evaluation of the trials indicated that
onion supplementation significantly improved HDL and LDL
cholesterol levels (mean difference 2.29mg/dl and

-6.65mg/ dl respectively)®

Heart disease and hypertension

Epidemiological evidence suggests onion eaters have a
reduced risk of mortality and reduced risk of developing heart
disease and hypertension. A Finnish study of 5,133 men and
women found those eating 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 didn’t

eat onion*

Another European study found that ltalians who ate more
than one 80g portion of onion a week had a 22% reduced

risk of myocardial infarction compared to non-onion eaters.'®

Lastly, a longitudinal study that followed 3,052 adults for
six years found those who habitually ate garlic and onion
had a 64% reduced risk of cardiovascular disease and
26% decreased risk of developing hypertension.¢

Quercetin and heart health

Numerous studies have shown that dietary flavonoids,
such as quercetin, can minimise oxidative stress by
mopping up free radicals, thereby reducing the risk of
heart disease and stroke.”

The cardioprotective effects of a quercetin-rich onion
skin extract has been observed in two randomised
double-blinded placebo-controlled studies.
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One study looked at 70 obese and overweight women with
pre-hypertension and stage 1 hypertension. Hypertensive
participants taking 162mg a day of quercetin from onion skin
extract powder saw a reduction in blood pressure.®

A second study investigated the effect of quercetin on
endothelial function in 72 healthy obese and overweight
individuals when taking 100mg of quercetin via onion peel
extract per day for 12 weeks. The study concluded that onion
peel extract improved endothelial function, with improvement
in flow-mediated dilation and circulating endothelial
progenitor cells?

Quercetin is metabolised in 24 hours, so it
is necessary to consume it daily to maintain
the body’s antioxidant capacity.?°




WEIGHT MANAGEMENT
Obesity markers

A 2023 systematic review and meta-analysis of five clinical
trials (using onions and onion skin) found body weight, body
mass index (BMI), waist circumference and triglyceride levels
were all significantly reduced in those who consumed onion
compared to the placebo groups. The effects were greater
with onion peels, which has a higher quercetin content.?’

Similarly, another 2023 systematic review and meta-analysis
of 14 randomised clinical trials found intakes of more than
300g a day of onion significantly improved weight, waist

circumference and BMI.2

Fat mass

A 12-week randomised, double-blind, placebo controlled
clinical trial found steamed onion supplementation reduced
total body fat, notably abdominal visceral fat, with positive
changes of the clinically relevant metabolic parameters serum
triglycerides and C-peptide.?

This reduction in body weight, BMI and waist circumference
was also seen in a 12-week trial that used onion peel extracts
rich in quercetin.?*

A twin study, of 2,734 healthy female twins aged 18-83 years
old, compared the intake of flavonoid antioxidants and fat
mass, finding that those who ate more flavanol rich foods,
including 60g of onion, had reduced fat mass and reduced
central adiposity.?

Quercetin and weight management
Quercetin has been shown to play a role in preventing

obesity.

A randomised, double blind, placebo-controlled study with
72 overweight and obese Korean subjects found onion

peel extract, containing 50mg of quercetin, 65mg of total
flavonoids and 119.2mg of total polyphenols, prevented fat
accumulation in various body parts and had beneficial effects

on obesity.”

While a study on 70 healthy Japanese women did not find a
significant difference in for visceral fat reduction for subjects
receiving 9g of onion powder a day for 12 weeks, it did find
the subset of those with lower HDL cholesterol levels had
significantly reduced visceral fat, suggesting a role for onions
in preventing obesity in some groups.

The studies on onion quercetin and obesity management have
contradicting or mixed results and further research is needed
to determine the opportunity for therapeutic application.

Conditions linked to obesity

A substantial number of studies have proven the efficacy
of onions in the treatment of pathological conditions linked
to obesity, such as hyperlipidaemia, diabetes, hypertension,
cardiovascular disease and inflammatory state.?¢

DIABETES

Numerous studies have shown onions are beneficial
for diabetes prevention and management due to their
phytonutrient antioxidants and fibre content.

Blood glucose management
Onions are strongly associated with helping lower blood
glucose levels, managing diabetes and reducing complications

associated with diabetes.?”%

One study of 28 people with diabetes concluded that onions
could provide hypoglycemic effects, suggesting its use as

a dietary supplement for Type 1 and Type 2 diabetes.
Participants consumed 100g of sliced onion and saw
significantly reduced blood glucose levels four hours after

a test meal.’

Significant decreases in fasting blood glucose, insulin levels

as well as improvements in insulin sensitivity and improved
insulin resistance was observed in a study of 56 breast cancer
patients consuming a high amount (100-160g a day) of onion
over eight weeks.*?

Onion skin extract has been shown to delay glucose uptake
through the inhibition of the enzyme sucrose in the intestinal
tract.®

The Onion Health and Nutrition Report

Quercetin and diabetes

Studies specifically on quercetin have shown it may have

a role in reducing the risk of Type 2 diabetes.** Quercetin
antioxidant acts on multiple targets of diabetes and regulates
key signalling pathways which improve the symptoms as well
as the complications of Type 2 diabetes.®

In addition to human studies, nine animal studies also found
onions, onion juice or extracts rich in quercetin, delivered a
reduction of blood glucose levels and improvements in insulin

resistance through regulation of glucose transport in cells and
36-44

reduced oxidative stress.
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CANCER

The organosulfur and flavonoid antioxidants found in onions

have been shown to have anti-cancer benefits.*>-4

Studies have also shown that the organosulfur
compounds present in onions are powerful
anticarcinogens, thanks to their ability to activate detoxifying

enzymes that can eliminate cancer-causing substances.®

Onion flavonoids (specifically quercetin,*# fisetin

and luteolin®®) are powerful flavonoid antioxidants that
may hold promise as an adjunct to cancer treatment drugs.
These flavonoids have been shown to induce cell apoptosis,
inhibit inflammation, oxidative stress and cell proliferation,
which in turn inhibits the growth of cancer cells.

More than 13 studies have concluded that high onion eaters

have less cancer risk than no or low onion eaters.*?!

While the mechanisms to explain this are still being
investigated, the natural chemical compounds in onions -
such as amino acid sulfoxides and their breakdown
derivatives — appear to induce liver detoxification enzyme
systems, and influence cancer arrest cycles and apoptosis
(or cell death) in cancer cell models.¢°

Another hypothesis is that the vitamin C in onions inhibits cell
mutation, which contributes to the growth of tumours in the
intestinal tract.%®

In addition to the benefits of eating onion to reduce

cancer risk, there is also a benefit in consuming onions

when undergoing cancer treatment. A systematic review

of 19 studies sought to determine what food or beverages
consumed during cancer treatment might prevent recurrence,

subsequent malignancies, treatment-related toxicity, or death.

Onions, as well as nuts and specific grape varieties, were
shown to be modestly beneficial in lessening side effects and
improving prognosis during cancer treatment.®’
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EV”‘”@”‘? heallh seienee

There are several emerging areas in the scientific literature
where onion consumption has shown a positive health impact,
including antimicrobial capacity, bone and brain health and
wound healing.

ANTIMICROBIAL

Allium vegetables have long been known for their
antimicrobial activity against various microorganisms,
such as gram-positive and gram-negative bacteria.®?

Onions have shown to be effective in the treatment of
various infectious diseases (for instance, urinary tract
infections)®®, and many fungi, bacteria and viruses have been
found to be vulnerable to components of Allium cepa,® with
red onions shown to possess more antibacterial properties

relative to other onion varieties.®

The antiomicrobial benefits of onions also have food safety
implications. Onion skin extract has been shown to have
antimicrobial effects against bacteria that commonly cause

)

food poisoning (bacillus cereus),% as well as against E. coli¢®,

and salmonella.t®

BONE HEALTH

Onions have been used to treat multiple osteoporosis-based

disorders.5:¢8

Research shows onions may help older women protect their
bones. Peri- or post-menopausal women over 50 years

of age 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 who never ate
onions, older women who ate onions the most frequently had
a 20% reduced risk of hip fracture.”

BRAIN HEALTH

Healthy ageing

Onions are rich in flavonols, which are associated with
slower decline in cognition and cognitive abilities associated
with older age.”

A 2023 study found the cognitive score of people who ate the
most flavonols (15mg a day) declined more slowly than those
who ate the fewest flavonols (5mg a day).”

Another study found that people with the highest daily
flavonoid intakes were 19% less likely to report trouble with
memory and thinking, compared with the lowest flavonol
intakes. Strawberries, spinach and onions were among the
specific flavonol containing foods that topped the list of
scores in the memory questionnaire.”?

In both studies, the results held even after adjusting
for other factors that can affect memory, such as age,
weight, sex, alcohol intake, physical activity and
smoking.

Quercetin flavonoid is associated with a reduction in age-
related cognitive decline. A 24-week randomised double blind
placebo-controlled trial of 70 healthy Japanese subjects (aged
60 to 79 years), showed significant improvements in cognitive
tests in the group consuming quercetin-rich onion, equivalent
to 50mg quercetin per day.”?

Alzheimer’s disease

The protective role of onion against neurodegeneration and
Alzeheimer's disease can be aftributed fo active ingredients
such as flavonoids, and quercetin in particular.”*

Quercetin improves antioxidant capacity and regulation of
gene expression patterns, and is associated with a slower
decline in global cognition and memory loss.”!

WOUND HEALING

Onions may be beneficial for wound healing.

A systematic review on anti-scarring agents showed positive
outcomes from onion peel and its effectiveness against
hypertrophic scars and keloid prevention.”

In a study of 60 subjects who had cosmetically unacceptable
lesions removed from their bodies, an application of an onion

gel treatment to the surgical scars significantly improved its

softness, redness, texture and appearance after 4-6 weeks,
compared to the control group.”
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Onionpeel

Onion peels contain 20 times more flavonoids
than onion flesh, however, the peel is usually
discarded as waste.”” A 2021 review of in vitro
and in vivo studies found that onion peel extracts
exhibit antimicrobial and neuroprotective
properties, as well as offer protective roles against
cancer (cervical, breast and liver cancer cells),
hyperglycaemia, hypercholesterolemia, obesity
and erectile dysfunction.”®

Onion peel can be considered to provide a
cost-effective replacement for other medicinal
compounds and supplements.”® For example,
onion peel can be used for the preparation of
capsules that provide an anti-obesity effect and
cardioprotective activity.®° Substantial research
has validated that onion peels are a concentrated
source of bioactive compounds that offer many
therapeutic benefits.

13
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SELECT

* When selecting, opt for onions that are clean, firm and have shiny tissue-thin skins
* The 'neck’ should be tight and dry

* They shouldn’t be overly dry, discoloured or have soft wet spots

STORE

* Keep onions in a cool, dark, yet dry area in a bag or container that enables air circulation
* Don't store onions with potatoes as they accelerate spoilage

* Store at room temperature - cold storage decreases flavonoid content?'

PREPARING ONIONS FOR MAXIMUM ANTIOXIDANTS AND VITAMINS

* Avoid over peeling onions, the outer layers have higher antioxidant levels®2
* Cook onions soon after cutting, rather than cutting and storing

* Avoid soaking in water unless the water is included in the cooking, and consume liquids as
well as part of the dish

* Bake, grill or stir fry onions to maximise the bioavailability of health-promoting phenolic compounds such

as quercetin®84

* 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.t>8

A review of cooking methods (baking, C

grilling, frying) onions found that cooking
increased the number of phenolic @
compounds compared to raw onion, /
with baking and grilling producing the /) Q

highest amount available for digestion.®

Sunlight boosts quercetin in the
outer layers of the onion, so don't

over-peel them!®?

TEAR-FREE CHOPPING

Onion 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, and gasses find their way into the eyes.
When these gasses are mixed with water in the eyes they 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 chemical out of the eye, which is why onions can cause

people to cry.588

For tear-free chopping, try putting onions in the fridge or
freezer for a short time before cutting them. Another tip is
to add vinegar to the chopping board as the acid
denatures the enzymes.

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

Diypebre”

Onions make you cry due to a chemical

reaction that starts in the ground.
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ONIONS & LOW FODMAP DIETS

A low FODMAP diet is often used to help people with
Irritable Bowel Syndrome (IBS) symptoms. It has three
stages — elimination, reintroduction and personalisation.
It is complex and should be accompanied by dietitian-
or doctor-led education.

Whilst this diet excludes eating onion in the elimination
phase, the flavour of onion can still be enjoyed in
oil-based dishes by cooking with large pieces of onion
and simply removing before consuming. Do however
avoid adding to water-based dishes, such as soups and
casseroles.

After the elimination phase is completed, onions can
be used as a test food to determine if they cause a
reaction. Many people with IBS can tolerate small
amounts of onion and will benefit from the fibre and
nutrients in onions that support gut health.




16

LS

1. 2022/23 Australian Horticulture Statistics Handbook, https://www.
horticulture. com.au/ growers/ help-your-business-grow/ research-reports-

publications-fact-sheets-and-more/ australian-horticulture-statistics-
handbook/

2. Hiel S, et al. Effects of a diet based on inulin-rich vegetables on gut
health and nutritional behavior in healthy humans. Am J Clin Nutr. 2019
Jun 1;109(6):1683- 1695. doi: 10.1093/ ajcn/nqz001. PMID: 31108510;
PMCID: PMC6537941. https:/ / www.ncbi.nlm.nih.gov/ pmc/ articles/
PMC6537941/

3. 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. doi: 10.1016/j.acthis.2017.04.004. Epub 2017 May 9.
PMID: 28495367. https:// pubmed.ncbi.nlm.nih.gov/ 28495367/

4, Guillamén E, et al. Beneficial Effects of Organosulfur Compounds
from Allium epa on Gut Health: A Systematic Review. Foods. 2021 Jul
21;10(8):1680. doi: 10.3390/foods10081680. PMID: 34441457 ; PMCID:
PMC8392556. https:// pubmed.ncbi.nlm.nih.gov/ 34441457/

5. Ju, S. et al. Dietary Quercetin Ameliorates Experimental Colitis in
Mouse by Remodeling the Function of Colonic Macrophages via a Heme
Oxygenase-1- Dependent Pathway. Cell Cycle 2018, 17, 53-63. https://
pubmed.ncbi.nlm.nih. gov/ 28976231/

6. Shi T, et al. Quercetin improves gut dysbiosis in antibiotic-treated mice.
Food Funct. 2020 Sep 23;11(9):8003-8013. doi: 10.1039/d0fo01439g.
PMID: 32845255. https:// pubmed.ncbi.nlm.nih.gov/ 32845255/

7. Sato S, Mukai Y. Modulation of Chronic Inflammation by Quercetin: The
Beneficial Effects on Obesity. J Inflamm Res. 2020 Aug 4;13:421-431. doi:
10.2147/JIR.S228361. PMID: 32848440; PMCID: PMC7425105. https://
pubmed.ncbi.nlm.nih.gov/ 32848440/

8. Phenyl Explorer database 3.6. http://phenol-explorer.eu

9. Chadorshabi S, Hallaj-Nezhadi S, Ghasempour Z. Red onion skin
active ingredients, extraction and biological properties for functional
food applications. Food Chem. 2022 Aug 30;386:132737. doi: 10.1016/j.
foodchem.2022.132737. Epub 2022 Mar 17. PMID: 35509169. https://
pubmed. ncbi.nlm.nih.gov/ 35509169/

10. Petropoulos S, Di Gioia F, Ntatsi G. Vegetable Organosulfur
Compounds and their Health Promoting Effects. Curr Pharm Des.
2017,;23(19):2850-2875. doi: 10.2174/1381612823666170111100531.
PMID: 28078991. https:// pubmed.ncbi.nwang

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. Hejazi N, Ghalandari H, Nouri M, Askarpour M. Onion
supplementation and health metabolic parameters: A systematic review
and meta-analysis of randomized controlled trials. Clin Nutr ESPEN. 2023
Dec;58:1-13. doi: 10.1016/|. clnesp.2023.08.032. Epub 2023 Aug 30.
PMID: 38056991. https://pubmed.ncbi. nlm.nih.gov/ 38056991/

13. Huang W, et al. Effect of onion on blood lipid profile: a meta-analysis
of randomised controlled trials. Food Sci Nutr. 2021;9:3563-3572. DOI:
10.1002/ £sn3.2309 https:// onlinelibrary.wiley.com/ doi/ full/ 10.1002/
fsn3.2309

14. Knekt P, et al. Flavonoid intake and coronary mortality in Finland:

a cohort study. BMJ. 1996 Feb 24;312(7029):478-81. doi: 10.1136/
bm;|.312.7029.478. PMID: 8597679; PMCID: PMC2349921. https://
pubmed.ncbi.nlm.nih.gov/ 8597679/

15. Galeone C, Tavani A, Pelucchi C, Negri E, La Vecchia C. Allium
vegetable intake and risk of acute myocardial infarction in ltaly. Eur J Nutr.
2009 Mar;48(2):120-3. doi: 10.1007/500394-008-0771-2. Epub 2009 Jan
13. PMID: 19142565. https:// pubmed.ncbi.nlm.nih.gov/ 19142565/

16. Bahadoran Z, Mirmiran P, Momenan AA, Azizi F. 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. doi: 10.1097/
HJH.0000000000001356. PMID: 28319598. https:// pubmed.ncbi.nlm.nih.
gov/ 28319598/

17. Chakraborty Al et al. Allium cepa: A Treasure of Bioactive
Phytochemicals with Prospective Health Benefits. Evid Based Complement
Alternat Med. 2022 Jan 18;2022:4586318. doi: 10.1155/2022/4586318.
PMID: 35087593; PMCID: PMC8789449.https:/ / pubmed.ncbi.nlm.nih.

gov/ 35087593/ #:~ text=Onion%20 (Allium%20cepa)%20is%20a,well%20
as%?20vitamins%20and%20minerals.

18. Brill 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. doi:
10.1017/50007114515002950. Epub 2015 Sep 2. PMID: 26328470; PMCID:
PMC4594049. https:/ / pubmed.ncbi.nlm. nih.gov/ 26328470/

19. 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. doi: 10.1016/{.nut.2015.04.020. PMID: 26233871.
https:// pubmed.ncbi.nlm.nih.gov/26233871/

20. McAnlis GT, et al. Absorption and antioxidant effects of quercetin
from onions, in man. Eur J Clin Nutr. 1999 Feb;53(2):92-6. doi: 10.1038/
sj.ejcn.1600682. PMID: 10099940. https:/ / pubmed.ncbi.nlm.nih.

gov/ 10099940/

21. Chung MY, Hwang JT, Park SH. Antiobesity effects of onion (Allium
cepa) in subjects with obesity: Systematic review and meta-analysis.
Food Sci Nutr. 2023 May 16;11(8):4409-4418. doi: 10.1002/fsn3.3426.
PMID: 37576046; PMCID: PMC10420769. https:// pubmed.ncbi.nlm.nih.
gov/ 37576046/

22. Hejazi N, Ghalandari H, Nouri M, Askarpour M. Onion
supplementation and health metabolic parameters: A systematic review

and meta-analysis of randomized controlled trials. Clin Nutr ESPEN. 2023
Dec;58:1-13. doi: 10.1016/j. clnesp.2023.08.032. Epub 2023 Aug 30. PMID:
38056991. https:// pubmed.ncbi. nlm.nih.gov/ 38056991/

23. Jeong S, et al. Effect of Steamed Onion (ONIRO) Consumption on Body
Fat and Metabolic Profiles in Overweight Subjects: A 12-Week Randomized,
Double-Blind, Placebo-Controlled Clinical Trial. J Am Coll Nutr. 2020 Mar-
Apr;39(3):206-215. doi: 10.1080/07315724.2019.1635052. Epub 2019 Aug
1. PMID: 31368861. https:// pubmed.ncbi.nlm.nih.gov/ 31368861/

24. Lee JS, Cha YJ, Lee KH, Yim JE. 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. doi: 10.4162/ nrp.2016.10.2.175. Epub 2016
Mar 2. Erratum in: Nutr Res Pract. 2016 Jun;10(3):364. doi: 10.4162/
nrp.2016.10.3.364. PMID: 27087901; PMCID: PMC4819128. https://
pubmed.ncbi.nlm.nih.gov/ 27087901/

25. Jennings A, MacGregor A, Spector T, Cassidy A. 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. doi: 10.3945/ ajcn.116.144394. Epub
2017 Jan 18. PMID: 28100511; PMCID: PMC5320412. https:// pubmed.ncbi.
nlm.nih.gov/28100511/

26. Wang, Y.; Li, Z.; He, J.; Zhao, Y. Quercetin Regulates Lipid Metabolism
and Fat Accumulation by Regulating Inflammatory Responses and Glyco
metabolism Pathways: A Review. Nutrients 2024, 16, 1102. https:// doi.
org/10.3390/nu16081102 https:// www.ncbi.nlm.nih.gov/ pmc/ articles/
PMC11053503/

27. Choi HN, Choue R, Park Y, Yim JE. Onion Peel Extract Increases
Erythrocyte Membrane n-3 Fatty Acids in Overweight and Obese Korean
Subjects. J Med Food. 2020 Jan;23(1):37-42. doi: 10.1089/imf.2018.4366. Epub
2019 Dec 19. PMID: 31855493.

28. Nishimura M, Muro T, Kobori M, Nishihira J. Effect of Daily Ingestion of
Quercetin- Rich Onion Powder for 12 Weeks on Visceral Fat: A Randomised,
Double-Blind, Placebo- Controlled, Parallel-Group Study. Nutrients. 2019
Dec 28;12(1):91. doi: 10.3390/ nu12010091. PMID: 31905615; PMCID:
PMC7019606. https://www.ncbi.nlm.nih. gov/ pmc/ articles/ PMC7019606/

29. Bordoloi, Premila L. & Tiwari, Mansi & Dave, Preeti. Anti-diabetic
potential of onion:a review. (2020). https:// www.researchgate.

net/ publication/ 342643304. https:// www.researchgate.net/
publication/ 342643304 _Anti-diabetic_potential_of _ oniona_review

30. Urios P, Grigorova-Borsos AM, Sternberg M. Flavonoids inhibit the
formation of the cross-linking AGE pentosidine in collagen incubated with
glucose, according to their structure. Eur J Nutr. 2007 Apr;46(3):139-46. doi:
10.1007/500394-007-0644-0. Epub 2007 Mar 13. PMID: 17356796. https://
pubmed.ncbi.nlm.nih.gov/ 17356796/

31. Toj Eldin IM, Ahmed EM, Elwahab H M A. 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. doi: 10.4137/EHI.S5540.
PMID: 21079693; PMCID: PMC2978938. https:/ / www.ncbi.nlm.nih.gov/pmc/
articles/ PMC2978938/

32. 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. doi: 10.1177/1534735416656915.
Epub 2016 Jun 28. PMID: 27352956; PMCID: PMC5759935. https:// www.ncbi.
nlm.nih.gov/ pmc/ articles/ PMC5759935/

33. Eid HM et al. The Antidiabetic Potential of Quercetin: Underlying
Mechanisms. Curr Med Chem. 2017,;24(4):355-364. https:// pubmed.ncbi.nim.
nih.gov/ 27633685/

34. Knekt P, et al. Flavonoid intake and risk of chronic diseases. Am J Clin
Nutr. 2002 Sep;76(3):560-8. doi: 10.1093/ ajcn/76.3.560. PMID: 12198000.
https:/ / pubmed. ncbi.nlm.nih.gov/12198000/. https:// pubmed.ncbi.nlm.nih.
gov/ 12198000/

35. Dhanya R. Quercetin for managing type 2 diabetes and its
complications, an insight into multitarget therapy. Biomed Pharmacother. 2022
Feb;146:112560. doi: 10.1016/.biopha.2021.112560. Epub 2021 Dec 22.
PMID: 34953390. https:// pubmed.ncbi.nlm.nih.gov/ 34953390/

36. Airaodion, A.l. et al. Hypolipidaemic and antidiabetic potency of Allium
cepa (onions) bulb in alloxan-induced diabetic rats. Acta Scientific Nutritional
Health, 2020; 4, 73-80. https:// www.actascientific.com/ ASNH/ pdf/ ASNH-04-
0648.pdf

37. Toj 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.

38. Lee CW, Lee HS, Cha YJ, Joo WH, Kang DO, Moon JY. 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. doi: 10.3746/ pnf.2013.18.3.169. PMID: 24471128; PMCID: PMC3892491.
https:/ / pubmed.ncbi. nlm.nih.gov/ 24471128/

39. Kook S, Kim GH, Choi K. The antidiabetic effect of onion and garlic in
experimental diabetic rats: meta-analysis. J Med Food. 2009 Jun;12(3):552-60.
doi: 10.1089/ jmf.2008.1071. PMID: 19627203. https:// pubmed.ncbi.nlm.nih.
gov/ 19627203/

40. Campos KE, et al. Hypoglycaemic and antioxidant effects of onion,
Allium cepa: dietary onion addition, antioxidant activity and hypoglycaemic

The Onion Health and Nutrition Report

effects on diabetic rats. Int J Food Sci Nutr. 2003 May;54(3):241-6é. doi:
10.1080/09637480120092062. PMID: 12775373. https:/ / pubmed.ncbi.nlm.nih.
gov/ 12775373/

41. Bang MA, Kim HA, Cho YJ. 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. doi: 10.4162/
nrp.2009.3.3.242. Epub 2009 Sep 30. PMID: 20090891; PMCID: PMC2808725.
https:// www.ncbi.nlm.nih.gov/pmc/ articles/ PMC2808725/

42, Azuma K, Minami Y, Ippoushi K, Terao J. Lowering effects of onion intake
on oxidative stress biomarkers in streptozotocin-induced diabetic rats. J Clin
Biochem Nutr. 2007 Mar;40(2):131-40. doi: 10.3164/cbn.40.131. PMID:
18188415; PMCID: PMC2127222. hitps:// www.ncbi.nlm.nih.gov/ pmc/ articles/
PMC2127222/

43. Babu PS, Srinivasan K. 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. doi: 10.1023/a:1006881027166.
PMID: 9350033. https:// pubmed.ncbi.nlm.nih.gov/ 9350033/

44, Jung JY, Lim Y, Moon MS, Kim JY, Kwon O. 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. doi: 10.1186/1743-
7075-8-18. PMID: 21439094; PMCID: PMC3074560. https:/ / pubmed.ncbi.nlm.
nih.gov/ 21439094/

45. H. A. R. Suleriq, et al. Onion: nature protection against physiological
threats. Critical Reviews in Food Science and Nutrition, vol. 55, no. 1, pp.
50-66, 2015. https:/ / www.researchgate.net/ publication/ 236517877 _Onion_
Nature_Protection_ Against_Physiological_Threats

46. Tang SM, et al. Pharmacological basis and new insights of quercetin
action in respect to its anti-cancer effects. Biomed Pharmacother. 2020
Jan;121:109604. doi: 10.1016/.biopha.2019.109604. Epub 2019 Nov 13.
PMID: 31733570. https:// pubmed.ncbi.nlm.nih.gov/ 31733570/

47. Kundrapu DB, Malla RR. Advances in Quercetin for Drug-Resistant Cancer
Therapy: Mechanisms, Applications, and Delivery Systems. Crit Rev Oncog.
2023;28(4):15-26. doi: 10.1615/ CritRevOncog.2023049513. PMID: 38050978.
https:/ / pubmed.ncbi. nlm.nih.gov/ 38050978/

48. Qaed E, et al. Fisetin's Promising Antitumor Effects: Uncovering
Mechanisms and Targeting for Future Therapies. Glob Med Genet. 2023 Aug
9;10(3):205-220. doi: 10.1055/5-0043-1772219. PMID: 37565061; PMCID:
PMC10412067. https:// www.ncbi.nlm.nih.gov/ pmc/ articles/ PMC10412067/

49. 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. doi: 10.1002/ mnfr.201500042. Epub 2015 Jul

2. PMID: 26018663; PMCID: PMC4579039. https:/ / pubmed.ncbi.nlm.nih.
gov/ 26018663/

50. Galeone C, et al. Onion and garlic use and human cancer. Am J Clin Nutr.
2006 Nov;84(5):1027-32. doi: 10.1093/ajecn/84.5.1027. PMID: 17093154.
https:/ / pubmed.ncbi.nlm.nih.gov/ 17093154/

51. Turati F, et al C. Allium vegetable intake and gastric cancer: a case-
control study and meta-analysis. Mol Nutr Food Res. 2015 Jan;59(1):171-9.
doi: 10.1002/ mnfr.201400496. Epub 2014 Oct 8. PMID: 25215621. https://
pubmed.ncbi.nlm. nih.gov/ 25215621/

52. 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. doi: 10.1053/j.gastro.2011.03.057. Epub 2011 Apr 5. PMID: 21473867.
https:// pubmed.ncbi.nlm.nih.gov/21473867/

53. Dorant E, van den Brandt PA, Goldbohm RA, Sturmans F. Consumption

of onions and a reduced risk of stomach carcinoma. Gastroenterology. 1996
Jan;110(1):12-20. doi: 10.1053/ gast.1996.v110.pom8536847. PMID: 8536847.
https:// pubmed.ncbi.nlm.nih.gov/ 8536847/

17



54. Wy, X,, et al. Allium vegetables are associated with reduced risk of
colorectal cancer: A hospital-based matched case-control study in China.
Asia-Pacific Journal of Clinical Oncology, 2019, 15, €132 - e141. hitps://
onlinelibrary.wiley.com/ doi/10.1111/ajco.13133

55. Turati F, Guercio V, Pelucchi C, La Vecchia C, Galeone C. 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. doi: 10.1002/ mnfr.201400169. Epub 2014 Jun 27.
PMID: 24976533. https:// pubmed.ncbi.nlm.nih.gov/ 24976533/

56. Dorant E, van den Brandt PA, Goldbohm RA. 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. doi: 10.1093/ carcin/ 17.3.477.
PMID: 8631133. https://pubmed.ncbi.nlm. nih.gov/8631133/

57. 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. doi: 10.4048/ibc.2016.19.3.292.
Epub 2016 Sep 23. Erratum in: J Breast Cancer. 2018 Jun;21(2):231. doi:
10.4048/ jbc.2018.21.2.231. PMID: 27721879; PMCID: PMC5053314.
https:// pubmed. ncbi.nlm.nih.gov/ 27721879/

58. Dorant E, van den Brandt PA, Goldbohm RA. Allium vegetable
consumption, garlic supplement intake, and female breast carcinoma
incidence. Breast Cancer Res Treat. 1995;33(2):163-70. doi: 10.1007/
BF00682723. PMID: 7749142. https:// pubmed.ncbi.nlm.nih.gov/7749142/

59. Galeone C, et al. Onion and garlic intake and the odds of benign
prostatic hyperplasia. Urology. 2007 Oct;70(4):672-6. doi: 10.1016/.
urology.2007.06.1099. PMID: 17991535. https://pubmed.ncbi.nlm.nih.
gov/ 17991535/

60. Rose P, Whiteman M, Moore PK, Zhu YZ. 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. doi: 10.1039/
b417639c. Epub 2005 May 10. PMID: 16010345. https://pubmed.ncbi.nlm.
nih.gov/ 16010345/

61. Conigliaro T, Boyce LM, Lopez CA, Tonorezos ES. Food Intake During
Cancer Therapy: ASystematicReview. AmJClinOncol. 2020Nov;43(11):813-
819. doi: 10.1097/ COC.0000000000000749. PMID: 32889891; PMCID:
PMC7584741. https:/ / pubmed.ncbi. nim.nih.gov/ 32889891/

62. Zohri AN, Abdel-Gawad K, Saber S. Antibacterial, antidermatophytic
and antitoxigenic activities of onion (Allium cepa L.) oil. Microbiol Res.
1995 May;150(2):167-72. doi: 10.1016/50944-5013(11)80052-2. PMID:
7600010. https:// pubmed.ncbi.nlm.nih.gov/7600010/

63. N. Azy, R. Onyeagba, O. Nworie, and J. Kalu. Antibacterial activity
of Allium cepa (onions) and Zingiber officinale (ginger) on Staphylococcus
aureus and Pseudomonas aeruginosa isolated from high vaginal swab. The
Internet Journal of Tropical Medicine, vol. 3, no. 2, pp. 1-7, 2006. https://
www.researchgate.net/ publication/ 292017842

64. Chakraborty AJ, et al. Allium cepa: A Treasure of Bioactive
Phytochemicals with Prospective Health Benefits. Evid Based Complement
Alternat Med. 2022 Jan 18;2022:4586318. doi: 10.1155/2022/4586318.
PMID: 35087593; PMCID: PMC8789449. https:// www.ncbi.nlm.nih.gov/
pmc/ articles/ PMC8789449/ pdf/ ECAM2022-4586318.pdf

65. K. Sharma, N. Mahato, and Y. R. Lee. Systematic study on active
compounds as antibacterial and antibiofilm agent in aging onions. Journal
of Food and Drug Analysis, vol. 26, no. 2, pp. 518-528, 2018. https://
www.sciencedirect.com/ science/ article/ pii/ $1021949817301369

66. Crnivec, |. G. O et al. Waste streams in onion production: Bioactive
compounds, quercetin and use of antimicrobial and antioxidative

properties. Waste Management, 2021. 126, 476-486. https:// www.
sciencedirect.com/science/ article/ abs/ pii/ S0956053X21001756

67. Tang CH, Huang TH, Chang CS, Fu WM, Yang RS. 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. doi: 10.1007/ s00198-008-0630-2. Epub 2008 May 28. PMID:
18506384. https://pubmed. ncbi.nlm.nih.gov/ 18506384/

68. Law YY, Chiu HF, Lee HH, Shen YC, Venkatakrishnan K, Wang CK.
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. doi: 10.1039/c5fo01251a.
PMID: 26686359. https:// pubmed.ncbi.nlm.nih.gov/ 26686359/

69. Matheson EM, Mainous AG 3rd, Carnemolla MA. 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. doi: 10.1097/
gme.0b013e31819581a5. PMID: 19240657. https:// pubmed. ncbi.nlm.nih.
gov/ 19240657/

70. Shahabi M, Idrees R. Flavanols for Age-related Memory Loss: A
Promising Nutritional Intervention. Ann Neurosci. 2023 Oct;30(4):222-223.
doi: 10.1177/09727531231195683. Epub 2023 Aug 30. PMID: 38020404;
PMCID: PMC10662273. https:// www.ncbi.nlm.nih.gov/ pmc/ articles/
PMC10662273/

71. Holland TM, et al. Association of Dietary Intake of Flavonols With
Changes in Global Cognition and Several Cognitive Abilities. Neurology.
2023 Feb 14;100(7):e694-e702. doi: 10.1212/WNL.0000000000201541.
Epub 2022 Nov 22. PMID: 36414424; PMCID: PMC9969915. https://
pubmed.ncbi.nlm.nih. gov/ 36414424/

72. Tian-Shin Yeh, et al. Long-term Dietary Flavonoid Intake and
Subjective Cognitive Decline in US Men and Women. Neurology Sep
2021, 97 (10) e1041-e1056 https://n.neurology.org/ content/97/10/
e1041.long

7 3. Nishihira J, et al. The effect of 24-week continuous intake of
quercetin-rich onion on age-related cognitive decline in healthy elderly
people: a randomized, double-blind, placebo-controlled, parallel-group
comparative clinical trial. J Clin Biochem Nutr. 2021. https://pubmed.ncbi.
nlm.nih.gov/ 34616111/

74. Khan H, Ullah H, Aschner M, Cheang WS, Akkol EK. Neuroprotective
Effects of Quercetin in Alzheimer's Disease. Biomolecules. 2019 Dec
30;10(1):59. doi: 10.3390/biom10010059. PMID: 31905923; PMCID:
PMC7023116.https:// www. ncbi.nlm.nih.gov/ pmc/ articles/ PMC7023116/

75. ). M. Zurada, D. Kriegel, and I. C. Davis. Topical treatments for
hypertrophic scars. Journal of the American Academy of Dermatology,
vol. 55, no. 6, pp. 1024-1031, 2006. https:// onlinelibrary.wiley.com/
doi/10.1111/jdv.17484

76. Draelos ZD. The ability of onion extract gel to improve the cosmetic
appearance of postsurgical scars. J Cosmet Dermatol. 2008 Jun;7(2):101-
4. doi: 10.1111/{.1473- 2165.2008.00371.x. PMID: 18482012. https://
pubmed.ncbi.nlm.nih. gov/ 18482012/

77. Pal CBT, Jadeja GC. Deep eutectic solvent-based extraction of
polyphenolic antioxidants from onion (Allium cepa L.) peel. J Sci Food
Agric. 2019 Mar 15;99(4):1969-1979. doi: 10.1002/isfa.9395. Epub 2018
Nov 12. PMID: 30270562. https:// pubmed.ncbi.nlm.nih.gov/ 30270562/

78. Kumar M, et al. Onion (Allium cepa L.) peels: A review on bioactive
compounds and biomedical activities. Biomed Pharmacother. 2022
Feb;146:112498. doi: 10.1016/|.biopha.2021.112498. Epub 2021 Dec 22.
PMID: 34953395. https:// pubmed.ncbi.nlm.nih.gov/ 34953395/

79. Bains A, Sridhar K, Singh BN, Kuhad RC, Chawla P, Sharma M.
Valorization of onion peel waste: From trash to treasure. Chemosphere. 2023
Dec;343:140178. doi: 10.1016/j.chemosphere.2023.140178. Epub 2023 Sep
13. PMID: 37714483. https://pubmed.ncbi.nlm.nih.gov/ 37714483/

80. Boccellino M, D'Angelo S. Anti-Obesity Effects of Polyphenol Intake:
Current Status and Future Possibilities. Int J Mol Sci. 2020 Aug 6;21(16):5642.
doi: 10.3390/ ijms21165642. PMID: 32781724; PMCID: PMC7460589. hitps://
www.ncbi.nlm. nih.gov/ pmc/ articles/ PMC7460589/. https:/ / www.ncbi.nlm.nih.
gov/pmc/ articles/ PMC7460589/

81. Ren F, Nian Y, Perussello CA. Effect of storage, food processing and novel
extraction technologies on onions flavonoid content: A review. Food Res Int.

2020 Jun;132:108953. doi: 10.1016/j.foodres.2019.108953. Epub 2019 Dec
26. PMID: 32331665. https:// pubmed.ncbi.nlm.nih.gov/ 32331665/

82. Rodov V, Tietel Z, Vinokur Y, Horev B, Eshel D. 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. doi: 10.1021/
if1016016. Epub 2010 Jul 22. PMID: 23654235. https:// pubmed.ncbi.nlm.nih.
gov/ 23654235/

83. Harris S, Brunton N, Tiwari U, Cummins E. Human exposure modelling of
quercetin in onions (Allium cepa L.) following thermal processing. Food Chem.

2015 Nov 15;187:135-9. doi: 10.1016/|.foodchem.2015.04.035. Epub 2015
Apr 21. PMID: 25977008. https:// pubmed.ncbi.nlm.nih.gov/ 25977008/

84. Lee SU, Lee JH, Choi SH, Lee JS, Ohnisi-Kameyama M, Kozukue N, Levin
CE, Friedman M. 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. doi: 10.1021/{f801009p. Epub 2008 Aug
30. PMID: 18759442. https:/ / pubmed.ncbi.nlm.nih.gov/ 18759442/

The Onion Health and Nutrition Report

85. 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.
doi: 10.1080/09637480802175212. Epub 2009 Mar 2. PMID: 19255918.
https:// pubmed.ncbi.nlm.nih.gov/ 19255918/

86. Cattivelli A, Conte A, Martini S, Tagliazucchi D. Influence of Cooking
Methods on Onion Phenolic Compounds Bioaccessibility. Foods. 2021;
10(5):1023. https:// doi. org/ 10.3390/foods10051023 https:// www.mdpi.
com/2304-8158/10/5/1023

87. https://theconversation.com/ why-onions-make-us-cry-and-why-some-
dont-84486. Accessed August 2024

88. Kato, M., Masamura, N., Shono, J. et al. Production and characterization
of tearless and non-pungent onion. Sci Rep 6, 23779 (2016). https://doi.
org/10.1038/ srep23779. hitps:/ / www.nature.com/ articles/ srep23779




Hort | ONION
Innovation FUND

This project has been funded by Hort Innovation using the onion research and
development levy and funds from the Australian Government. For more information
on the fund and strategic levy investment visit horticulture.com.au

© Australian Onions 2024

This information contained in this report is for educational purposes only and should
not be considered medical advice. Please see your health care provider for individual
medical advice as required.



