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The Gut Benefits of ALMONDS

Interest in gut health has increased exponentially over recent years. Understanding what drives a healthy gut is still

in its infancy, but current knowledge suggests a healthy gut is dependent on an abundant and diverse gut microbiota .
Lower gut microbiota diversity is associated with a range of disorders and disease states, including cardiovascular disease,
type 2 diabetes and inflammatory bowel disease . The nutrients that we get from food,

in particular fibre, phytochemicals (particularly flavonoids and polyphenols) and unsaturated fatty acids, can positively impact
the gut microbiota @9,

Almonds contain a unique nutrient package that includes all three, but what exactly is the evidence base for nuts
and gut health?

SUMMARY: What do clients need to know?

e Gut health, and specifically microbiota balance and diversity, can influence overall health.

* Almonds are one of the few foods to contain a unique package of fibre, phytochemicals and unsaturated fat, that can all
positively affect the gut microbiota composition.

* There is established evidence that eating at least 1 large handful (>42g) of almonds daily has a positive effect on gut microbiota
- both increasing beneficial bacteria and decreasing potentially pathogenic types.

¢ Evidence suggests that long-term nut consumption may also decrease the risk of colorectal (and colon) cancer recurrence
and death, and this link may be more apparent in women than men. Alimonds contain the highest content
of fibre, and one of the highest amounts of phytochemicals, of all nuts.

Abovt the rescarch

A literature review investigating the relationship between nuts, specifically almonds, and gut health was conducted by Nutrition
Research Australia (NRAUS). A review of the literature was undertaken via the PUBMED database. Study types were limited

to randomised controlled trials (RCTs), cohort studies and systematic literature reviews (SLR). Targeted searches were also
conducted in Google Scholar using key terms.

Research findings in a snapshot. THE GUT MICROBIOTA

A 2020 SLR and meta-analysis of nine RCTs found strong evidence that both almonds (5 studies) and walnuts (3 studies) can
improve the gut microbiota. There was an absence of evidence for other nut types ®. Aimonds had a dual effect, increasing
the abundance of healthy short chain fatty acids producing bacteria, and decreasing potentially pathogenic bacteria 4713,

In one study, even greater effects were found in children, where 42.5g and 85g of almonds per day over 3 weeks had a more
pronounced effect on gut microbiota in four-year-old children compared with their parents @,

Is the level of processing important?

Research has shown that whole and chopped almonds have a greater positive impact on the gut microbiota than almonds
in butter form @.

This may be because approximately 50% of the fibre content of almonds is found in the almond skin ©.




Research findings in a snapshot:
COLORECTAL AND COLON CANCER

The effect of nuts on colorectal (and colon) cancer risk remains inconclusive, across two SLRs of case control and cohort
studies, plus one additional cohort study not included in the SLRs published to date.

A 2015 SLR of two cohort studies and one case control study reported a positive effect of nuts on colorectal cancer risk,
while another 2018 SLR of six cohort studies found no association (1", Differences may be attributed to sex, with larger

risk reductions reported in women. In a large prospective cohort study involving ten European countries, eating at least 6.2g
nuts per day was associated with a 31% and 19% lower risk of colon and colorectal cancers in women, respectively, with no
association found in men (2,

A 2018 cohort study reported that eating at least two handfuls (>57g) of nuts per week was associated with a lower incidence
of both colorectal cancer recurrence and death, compared to patients who abstained from nuts (3.

How are Almonds linked to GUT HEALTH?

Nuts are one of the few foods that provide a nutrient package of fibre, phytochemicals (flavonoids, flavanones
and polyphenols) and unsaturated fatty acids, which may explain their strong beneficial effects on bacterial abundance and
microbiota composition.

Fibre is well known to provide important fuel for colonic bacteria, and phytochemicals act like prebiotics,
positively influencing the maintenance of healthy and diverse microbiota ¢4. Unsaturated fatty acids have been shown
to have antimicrobial properties and also benefit gut microbiota composition @.

Amounts and frequency:
What does the science say?

* One large handful (42g) of almonds or walnuts per day over 3-12 weeks had positive effects
on the gut microbiota.

* Two or more handfuls (57g) of nuts per week were associated with a lower incidence of
colorectal cancer recurrence and death (3.

Source of fibre (3g/serve), including prebiotic fructans that feed the
gut microbiota 4.

High insoluble to soluble fibre ratio (7:1), with the skin containing
approx. 50% of the fibre ©.

Rich in unsaturated fatty acids .

Contains phytochemicals (flavonoids, flavanones and polyphenols) - again these are particularly
rich in the skin ¢4,

Compared to other nuts, almonds have the highest content of fibre, and one of highest amounts
of phytochemicals ©19.




Where to from here?

While it is clear that almonds improve the gut microbiota,
more evidence is required on what the health outcomes
of these specific changes to the gut microbiota are.

Further clinical trials that look specifically at the health
effects of these microbiota changes are needed
and will provide additional evidence-based

recommendations for consumption.

TAKE HOME MESSAGE

Almonds are one of only a few foods that contain fibre, phytochemicals and unsaturated fat, nutrients that

can positively affect bacterial abundance and microbiota composition, and support gut health. Eating at

least 1 large handful (>42 g) of almonds daily, preferably whole or chopped,

has been shown to have a positive impact on the gut microbiota.

REFERENCES

1.Valdes AM, Walter J, Segal E, Spector TD. Role of the gut
microbiota in nutrition and health. BMJ 2018;361:k2179.

2. Holscher H, Taylor A, Swanson K, Novotny J, Baer D. Aimond
consumption and processing affects the composition of the
gastrointestinal microbiota of healthy adult men and women: A
randomized controlled trial. Nutrients 2018;10(2):126.

3. Liu Z, Lin X, Huang G, Zhang W, Rao P, Ni L. Prebiotic effects of
almonds and almond skins on intestinal microbiota in healthy
adult humans. Anaerobe 2014;26:1-6.

4. Pribis P, Shukitt-Hale B. Cognition: the new frontier for nuts
and berries. Am J Clin Nutr 2014;100(Suppl 1):347S-52S.

5. Dhillon J, Li Z, Ortiz RM. Aimond snacking for 8 wk increases
alpha-diversity of the gastrointestinal microbiome and
decreases bacteroides fragilis abundance compared with
an isocaloric snack in college freshmen. Curr Dev Nutr
2019;3(8):nzz079.

6. Dhillon J, Tan S-Y, Mattes RD. Effects of almond consumption
on the post-lunch dip and long-term cognitive function in
energy restricted overweight and obese adults. Br J Nutr
2017;117 (3):395-402.

7.Burns A, Zitt M, Rowe C, et al. Diet quality improves for
parents and children when almonds are incorporated into
their daily diet: a randomized, crossover study. Nutr Res
2016;36(1):80-9.

8. Creedon AC, Hung ES, Berry SE, Whelan K. Nuts and their
effect on gut microbiota, gut function and symptoms in
adults: A systematic review and meta-analysis of randomised
controlled trials. Nutrients 2020;12(8):2347.

9. Sang S, Lapsley K, Jeong W-S, Lachance PA, Ho C-T, Rosen
RT. Antioxidative phenolic compounds isolated from almond
skins (Prunus amygdalus Batsch). J Agric Food Chem
2002;50(8):2459-63.

10. Wu L, Wang Z, Zhu J, Murad A, Prokop L, Murad M. Nut
consumption and risk of cancer and type 2 diabetes:
a systematic review and meta-analysis. Nutr Rev
2015;73(7):409-25.

11. Schwingshackl L, Schwedhelm C, Hofmann G, et al.
Food groups and risk of colorectal cancer. Int J Cancer.
2018;142(9):1748-58.

12. Jenab M, Ferrari P, Slimani N, et al. Association of nut and
seed intake with colorectal cancer risk in the European
Prospective Investigation into Cancer and Nutrition. Cancer
Epidemiol Biomarkers Prev 2004;13(10):1595-603.

13. Fadelu T, Zhang S, Niedzwiecki D, et al. Nut consumption and
survival in patients with stage IIl colon cancer: Results from
CALGB 89803 (Alliance). J Clin Oncol 2018;36(11):1112-20.

14. Food Standards Australia New Zealand (FSANZ). Australian
Food Composition Database Release 1.0. Commonwealth of
Australia: Canberra, 2019. Available at:
https://www.foodstandards.gov.au/science/
monitoringnutrients/afcd/Pages/foodsearch.aspx

15. Bolling BW, Chen 0, McKay KL, Blumberg JB. Tree nut
phytochemicals: composition, antioxidant capacity,
bioactivity, impact factors. A systematic review of almonds,
brazils, cashews, hazelnuts, macadamias, pecans, pine nuts,
pistachios and walnuts. Nutr Res Rev 2011;24(2):274-75.

This project has been funded by Hort Innovation, using the Almond 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. The strategic levy investment project Educating Health Professionals (AL16007) is part of the

Hort Innovation Aimond Fund. 2021.

Hort ALMOND
Innovation FUND

Strategic levy investment

australian
A\ almonds

ALMOND BOARD OF AUSTRALIA

R .
A Nutrition

/Nvustralia




