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J.I. Rodale – Organic Agriculture

Wrote on a blackboard in 1942.

Healthy Soil = 
Healthy Food = 

Healthy People
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Healthy soils

• It is estimated that 95% of our food is 
directly produced in our soils

• Healthy soils are the foundation of the food 
system and produce healthy crops that in 
turn nourish people and animals
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https://twitter.com/unenvironment/status/986661060768878592
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Plant Health = Human Health

Source: Economic Research Service with USDA and proprietary data 
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Plant Health = Human Health

Pimental  et al. 2005, Baker et al. 2002

Environmental Working Group List of the Most Contaminated Crops

Detectable pesticide residues on 73% of 20 fruits and vegetables

Top Twenty:

1. Strawberries 11. Cherry Tomato

2. Apples 12. Cucumber

3. Nectarines 13. Snap Pea (imported) 

4. Peaches 14. Blueberry (domestic)

5. Celery 15. Potato

6. Grapes 16. Hot Pepper

7. Cherries 17. Lettuce

8. Spinach 18. Kale/Collards

9. Tomatoes 19. Blueberry (imported)

10. Peppers 20. Green Beans
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Semanticscholar.org
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Source: Economic Research Service with USDA and proprietary data 

Plant Health = Human Health

Pesticide Action Network North America 2012
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© Rodale 

Nutrients and Health

Davis 2009

Change in fruit and vegetable nutrient status from tests in 

1950 and 1999.
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Davis et al. 2004, USDA data, Old-1950:New-1999, from Davis. 2009

Calcium concentrations in Broccoli (mg/g)
1950                  1963                                              1982 to 2002                   2003 to 2009          

12.9                   9.4                                                    5.2                                     4.4

1996-1997 – 3.4 (Farnham et al. 2000)

Nutrient Decline

Nutrients and Health
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Reduction in crop nutritive value

• Degradation of soil health due to 
improper management practices 
that led to:

– Reduced mineral concentrations 
in soil and crops

– Reduced microbial diversity that 
feed plant crops

• Breeding programs on crops to 
increase yield and size than 
nutrient quality 
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Conclusions/Significance: Our findings show that the organic 

strawberry farms produced higher quality fruit (ascorbic acid and 

phenolic compounds) and that their higher quality soils may have 

greater microbial functional capability and resilience to stress. 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjfnbegoaHlAhXHTd8KHfG-CZIQjRx6BAgBEAQ&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FStrawberry&psig=AOvVaw34r0wyNrgFsMWo4Vt2j0mY&ust=1571331790094924
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjfnbegoaHlAhXHTd8KHfG-CZIQjRx6BAgBEAQ&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FStrawberry&psig=AOvVaw34r0wyNrgFsMWo4Vt2j0mY&ust=1571331790094924


©2010 Rodale Institute

Rolled-crimped cover crop mulch enhances polyphenols in cucumber leaves

Gladis Zinati* and Andrew Smith

Rolled Mulch

Plastic
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Grower- Standard 

plowed under with 

cultivation

High-input technology:

using a 10-ft roller crimper 

mounted on a tractor

BCS: 

a walk-behind tractor 

with 2-ft wide roller 

crimper

Organic winter squash- Till vs No-till
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Using research information to 

recommend on nutrients as we age
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Aging

There are physical, mental, social, and 
environmental changes:

• Decreased physical activity

• Increase in body fat

• Decrease in lean body mass

• Decreased energy intake will affect:

• Metabolism, risk of disease, and nutrient 
intake. 
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Social and medical conditions related to aging

• Decreased visual acuity

• Joint problems

• Hearing problems

• Preparation of food and eating become 
difficult tasks

• Isolation and decreased mobility

• Dementia

• Anorexia (due to cancer)
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Changes in organic functions during old age

• Taste and smell

• Salivary glands

• Teeth

• Gastric function

• Small intestine-
overgrowth of certain 
bacteria- bloating, 
pain, less absorption 
of Ca, Fe, and Vitamin 
B12

• Liver and bile-
gallstones

Metabolism

Neurological

Immunity

Skeletal

Ophthalmic

Cardiovascular
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Aging, disease, life style, and environmental 
factors account for many of the changes 
observed in older individuals.

With advancing age, high incidence of 
chronic diseases and evidence points to the 
importance of nutrition.
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Nutritional requirement during aging

Nutrient dense food and NOT Energy dense

• Energy

• Carbohydrates

• Proteins

• Fats

• Minerals

• Vitamins

• Fiber

• Water

https://www.fhkinsurance.com/8-foods-everyone-50-needs-eat/

https://www.fhkinsurance.com/8-foods-everyone-50-needs-eat/
https://www.fhkinsurance.com/8-foods-everyone-50-needs-eat/
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Energy

• Reduction in physical 
activity increases fat 
tissue that consequently 
affects body mass ratio

• Adopt habits that boosts 
your energy

• Eat food high in protein

• Get lots of sleep

https://www.aarp.org/health/healthy-living/

https://mykaruna.com/health-nutrition/science-behind-metabolism/
https://mykaruna.com/health-nutrition/science-behind-metabolism/
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Carbohydrates requirement

• Carbohydrates is the primary source of 
energy

• Diets enriched in glucose, a major 
carbohydrate, are associated with 
accelerated aging

• Impaired glucose tolerance in elderly can 
lead to hypoglycemia and type II diabetes 
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Proteins

• A safe daily protein intake for healthy 
elderly adults is between 1.0 and 1.25 g/kg

• Total protein in lean body mass decreases 
with advancing age

• Diets lack adequate amounts of protein 
affect muscles 
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Fats

• Diets high in saturated or trans-fatty 
acids increase the risk of Dementia, 
Alzheimer’s disease and CVD. 

• Emphasis should be placed on 
reducing the intake of saturated fat 
and choosing mono-saturated or 
polyunsaturated fat sources. 

• Sufficient intake of omega-3-fatty 
acids may help in conditions like hair 
loss, impairment of vision, improper 
digestion and gas, painful joints, 
mental depression.
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https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=&url=https%3A%2F%2Fwww.organicfacts.net%2Fmonounsaturated-fat.html&psig=AOvVaw2_DMJwenEnybAxBQqDedMM&ust=1571268346433151
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Minerals- Calcium

• Calcium (800 mg/day) to compensate age 
related bone loss, to improve calcium 
balance to decrease chances of fractures.

• Calcium absorption efficiency decreases, 
Vitamin D absorption decreases so more 
Ca needed.
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Minerals- Iron & Potassium

• Iron (30mg/day), deficiency is 
seen in elderly due to 
inadequate iron intake, blood 
loss to chronic diseases 

• Vitamin C deficiency may 
impair Fe absorption

• High dietary intake of 
potassium (K) is associated 
with lower blood pressure

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjjjK24wp_lAhVsS98KHX-7Br4QjRx6BAgBEAQ&url=https%3A%2F%2Fnews.usc.edu%2F119637%2Fhow-to-lower-your-blood-pressure-eat-more-fruit-and-veggies%2F&psig=AOvVaw0HGHTZIFyt__Qb9DMX8BTP&ust=1571271814874369
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Minerals- Zinc and Sodium

• Delayed healing, decreased 
taste, anorexia are due to Zn 
deficiency

• Healthy elderly people do not 
show zinc deficiency

• Sodium, moderate amount of 
salt improve palatability and 
taste food.

• Excess sodium increase blood 
pressure

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiItJKUmaHlAhXnRd8KHf1UCSAQjRx6BAgBEAQ&url=https%3A%2F%2Ftimesofindia.indiatimes.com%2Flife-style%2Ffood-news%2Ffoods-that-increase-zinc-level-in-the-body%2Farticleshow%2F68642977.cms&psig=AOvVaw3_HW5TZAHoxAsHuoxOSsrM&ust=1571329531705974
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https://kidneychef.com/happy-heart-month-to-your-heart-and-kidneys/
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Vitamins – D &B6

• Due to low food intake and low exposure to sunlight, 
elderly people are more prone to vitamin D deficiency than 
young ones.

• Dietary supplementation with calcium and vitamin D 
improves bone density and may prevent  fractures in 
healthy elderly population.

• People with Parkinson’s disease have low vitamin D 
levels.

• Vitamin B6 intake requirement is increased in elderly. 
Liver dysfunction is a risk factor for deficiency of Vit B6. 
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Vitamins – C & E

• Vitamin C protective against cataract at intake level 
150- 250 mg/day

• Stress, smoking and medication may increase vitamin 
C requirement

• Vitamin E has found to be a potent nutrient for reducing 
the decline in cellular immunity that occur in the 
elderly.

• Changes in the immune system can be overcome by 
taking 200 mg of Vit E.
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Fiber

• Helps against constipation 

• Reduces cholesterol 
(LDL)

• Reduces risks of heart 
disease and colon cancer
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Water

• Water is essential for old 
people as is it for the young.

• Dehydration can result in 
mental confusion, 
headache, and mental 
instability

• Adequate fluids reduces 
constipation and kidney can 
function more adequately.
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Dietary intake of antioxidants is inversely 

related to the risk of stroke and heart disease

Fruits and vegetables are rich sources of 
vitamins and minerals such as carotene, 

vitamin A, E, and C, and calcium, zinc, iron, 
and potassium
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INTRODUCING DR. ROBERT BEELMAN

Areas of Expertise

•Nutritional and medicinal properties of 

mushrooms

•Antioxidants-selenium and ergothioneine

•Vitamin D-enrichment of mushrooms

Education

Ph.D., The Ohio State University, 

Ph.D. Food Technology, 1970 

M.S., The Ohio State University, 

M.S. Food Technology, 1967 

B.S., Capital University, B.S. Biology, 1966 

Dr. Robert Beelman

Emeritus Professor of Food Science

Penn State University
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Mushrooms: A Recipe for Healthy Aging



©2010 Rodale Institute

18%

79%

3%
Brown

(Crimini and Portabellas)

White

Specialty

Total U.S. Production

(~ 928 M lbs)

~ 9% of world 

production

USDA, 2017
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Mushrooms are consumed by many 

Americans because 

No Cholesterol (Ergosterol)

Low Fat (~3%, d.w., ~70% LA)

Low Sodium

Low Calories

Low Glycemic Index

– Mannitol

No Gluten
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Recently, Mushrooms Discovered to Contain 

Healthy Components

• Protein

• Fiber

• B vitamins (Riboflavin)

• Phenolic compounds

• Potassium 

• Selenium

• Glutathione

• Ergosterol  vitamin D2

• Ergothioneine (ERGO)

The last 4 bioactive 

compounds are 

antioxidants that mitigate 

oxidative stress/damage 

(a key contributor to 

aging and related 

diseases)
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L-ergothioneine (ERGO)

• A naturally-occurring amino acid and biosynthesized only 
by cyanobacteria and mycobacteria in the soil

• Cannot be synthesized by higher plants, animals or 
humans and is only available from dietary sources when 
taken up by plants or consumed by animals

• Unique antioxidant and cellular protector against 
inflammatory diseases

– has its own unique transport system in mammals

(Grundemann et al., 2005)
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Ergothioneine and Glutathione 

Content of Mushrooms (mg/g d.w)
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Glutathione in Food

Food GSH (mg/100g)

Maitake mushrooms 34

Avocado* 23

Asparagus* 28

Spinach* 12

Broccoli* 10

*Jones et al., Nutr Cancer 17:57, 1992
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Dietary Sources of Ergothioneine

Food Ergo (mg/g, d.w.)

Gray Oyster 1.21

Shiitake 0.92

White Button 0.40

Chicken Liver 0.06

Oat Bran 0.06

Black Bean 0.05

Red Kidney Bean 0.01
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1.1

1.3

2.2

3.6

4.6

United State

Finland

France

Ireland

Italy

* Calculated based on an average human weithing 150 pounds or 68 Kg from Ramierz-

Martinez et al.   Intake Assessment of L-Ergothioneine in European Countries and the United 

States.  Human and Ecological Risk Assessment: An International Journal 22(2016):667-677.

Estimated Ave.  Ergothioniene Consumption  (mg/day)* 
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Alzheimer’s/Dementia Death Rate
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Parkinson’s Disease Death Rate
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Life Expectancy vs. ERGO consumption
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In summary
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Age gracefully
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Healthy eating and living patterns

1. Choose food and beverages with appropriate calorie 
level to maintain healthy body weight, meet nutrient 
needs and reduce risks of chronic diseases

2. Choose a variety of nutrient-dense foods in 
recommended amounts (vibrant colors of fruits and 
vegetables)

3. Limit calorie from added sugar and saturated fats, 
and reduce sodium intake (pasta, shortening, 
sweetened beverages)

4. Shift to healthier food choices with time

5. Exercise frequently (aerobics, dancing, brisk walk, 
heavy housework or gardening, tennis classes)

https://www.homecareassistanceportlandmaine.com/mind-diet-

benefits-for-older-adults/
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Nutrients needed as we age

Food choice Nutrients Health benefit s

Avocado & 

Asparagus

Fat and antioxidants; Zn Reduce cholesterol, blood 

pressure and sugar; faster healing

Beans Antioxidants, B vitamins, 

protein, Ca, K, Fe, Mg, 

and fiber

Low blood sugar, low risk of 

developing cancer, improved brain 

function and heart health

Beets Nitrate Increase blood flow to brain, 

reduce dementia, reduce blood 

pressure

Dairy products Ca Improve bone health and reduce 

type II diabetes

Kale Vit A, K, C, B6; Ca, Cu, 

K, & Mg

Immune system, skin, strong 

bones, prevent blood clots and 

protect against cancer

Mushrooms Protein, antioxidant 

Ergo, selenium, and K

Reduce aging rate, Alzheimer’s 

disease, Dementia
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