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SMOQOTHIES and PPO’s

Smoothies are a popular and very nutritious way to add polyphenols to your daily food.
Polyphenols are a group of chemicals made up of:

Flavonoids (flavan-3-ols): green tea, cruciferous veggies, apples, berries, soybeans,
citrus; and

Non-Flavonoids : sesame seeds, black grapes, peaches, prunes, turmeric, etc.

They are a category of nutrients which have been classed by the NIH as a “bioactive
food compound”, meaning not essential for life, but highly recommended for their
support of cardiovascular and neurological health, and endorsed by The Expert Panel
of the NIH.

Until recently, many nutritionists have recommended preparing polyphenol-rich fruit
smoothies made with plant milk and bananas, which make them into a delicious and
nutritious drink.

However, in April, 2023, a comprehensive study, first published in the British Journal of
the Royal Society of Chemistry, reported the effect of a substance called polyphenol
oxidase (PPO) present in certain fruits and vegetables, which, when consumed with
polyphenol-rich foods, destroy the polyphenols and rob the smoothie of most of it’s
nutritional attributes.

PPQ'’s are found in abundance in banana, beet greens and apples.

Research into reducing to the PPO content of bananas found that sulfites worked quite
well, but have been forbidden to be added to food since 1997. Onion and heat (200
degrees F) cut the PPO content by about 50%. Pineapple similarly reduced PPO’s after
marinating the banana in pineapple juice for three days at 60 degrees F.

Freshly squeezed lemon juice somewhat reduced PPO’s 25-35% when added to the
banana.

The consensus opinion was that the best alternative to bananas was to substitute
mangos for the bananas in smoothies.

Bananas consumed within an hour of consuming polyphenol fruits or vegetables will

still actively degrade the polyphenols and should be avoided until later to ensure
gastric emptying of the polyphenol foods.
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Table 4 Polyphenol oxidase (PPO) activity and (~)-epicatechin content
of selected fruits and vegetables with relevance for smoothie prepa-
ration. PPO activity expressed as mean + SEM (n = 3). Epicatechin
content was obtained from the USDA database for the flavonoid content
of selected foods, release 3.2 (2015) and data are expressed as means
values (minimum and maximum)®

PPO activity (KU/

100 g of edible
Products portion)
Banana 3258+ 71
Beet greens 1594 + 24
Apple (red 570 + 27
delicious)
Pear 147 £ 4
Beets 94+5
Peach 41+2
Avocado 24+5
Strawberry 18+1
Wheatgrass 151
Blueberry, 12+1
highbush
Cucumber 10+1
Parsley 61
Mango 6+1
Cocoa powder, b.l.d.
unsweetened
Orange b.ld.
Pineapple b.ld.
Kale b.l.d.
Spirulina b.Ld.
(powder)

“ Below level of detection, b.Ld;
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Impact of polyphenol oxidase on the
bicavailability of flavan-3-ols in fruit smoothies: a
controlled, single blinded, cross-over studyt

Javier |. Ottaviani, © ** Jodi L. Ensunsa,” Reedmond Y. Fong.” Jennifer Kimball®
Valentina Medici,® Gunter G. C. Kuhnle, @9 Alan Crozier, © ®*® Hagen Schroeter®
and Catherine Kwik-Uribe®

Flrvan-3-ols are bicactive compounds found in a variety of frutts and vegetables (F&V) that have been
linked 10 positive heaith benefis. Increasing habitual flavan-3-ol intake Is challenged by the generaly low
consumption of FEV. Whie smoothes are 3 commonly encorsed. CONSUMEr-accepied means to Increase
the daly intake of these important foods, fruits used for smoothie preparazion can have a high polyphenacl
omdase (PPO) activity and thus potentisily affect the content and bioavailabilty of flavan-3-ois. To assess
whether O Not consuming freshly prepared smoothes made with déferent PRQ-containing fruit impacts
the bioavalabiity of the flvan-3-0ls, 3 controlied, sngle DENded and Cross-ower STudy was Conducted in
healifry men {n = 8] wiho consumed 8 flavan-3-cl-containing banans-based smosthie [gh-PPO drinkl. 8
fizran-3-ol-conlaining mixed berry smoothie fow-PPO dnnk) and flwan-3-ols in a capude format
control). The peak plasma concentration (C,..,,1 of favan-3-of metaboltes after capnule intake was 680 ¢
78 amol L™, which was simiar 1o the levels detected after the intake of the low PPO drink. In contrast,
the intake of the high PPO drink resulted in 3 Coy, of 96 = 47 nmol L™}, B4X lower then that obasned
after capsule intake. In 3 subsegquent study (n « 11 fisan-3-ols were co-ingested with a high-PPO
Banang drink but CONLACT prior Lo intake was prevented. In this context, plasma flavan-3-ol lovels were stil
reduced, sughesting an effect possibly relined to post-ingestion PPO activity degrading Ravan-3-ols in the
somach There was & substantisl range in the PPO activity detected in 18 different fruits, vegetables and
plant -desived dietary products. In conclusion. bicaveilablity of flavan-3-ols. and most blkely other dietary
polyphencl DIoICtves, Can be recuced substantially by the Co-ngestion of high PPO-Containing progucts,
the implications of which are of importance for Gietaty advice nd f00d prepanition both & home and in
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MUSHROOMS

- Contains ertgothionine

- Considered to be “The Longevity Vitamin” not considered essential for life but

required for long-term health.

- The serum compound among hundreds followed found to be associated with the
lowest rate of disease and death.

- Functions as a very potent intramitochondrial antioxidant.

- Found only in mushrooms and tempeh (fungi-fermented soybean cake)

- -Porcini mushrooms have the most ergothionine

- 3X more than shiitake and oyster mushrooms
-9X more than button Champignons de Paris, crimini, & portobello mushrooms
= May explain why mushroom consumption is associated with a lower risk of dying
prematurely from all causes put together.

- Ergothionine levels in the brain decline after age 60 and the reduction is tied to both
frailty and cognitive decline, apparently due to a drop in ergothionine transporter at
the blood-brain barrier despite stable mushroom consumption

- So, this augers for making mushroom consumption all the more important as one
ages.

COOKING

- All Agaricus mushrooms (white, shiitake, cremini, portobello should be cooked
before eating because of a heat-unstable toxin called agaratine, which is a potential
carcinogen. Microwave for 1 minute is probably best option. 65% reduction.

- Risk is thought to be at most 1 new cancer in 10,000 with daily consumption.

- Shiitake mushrooms contain a toxin called lentinin which, in 1 out of every 50
people, causes a severe dermatitis called shiitake mushroom flagellate dermatitis,
for which there is no treatment but goes away in a few weeks.

- Chanterelle mushrooms should always be cooked and not eaten raw (hydramine
toxicity - Gl symptoms)

- Maitake and enoki are probably best cooked, based on mushroom industry
recommendations.

RAW MUSHROOMS
- oyster mushrooms are safe to eat raw.
- Lion’s mane oysters are also safe to consume without cooking.

MEDICINAL MUSHROOMS (FYI only)

- Seishi Japanese mushrooms (called mushroom of immortality) or lingzhi in China,
a bitter woody species prepared as a tea, is apparently able to double the lifespan
of mice and earthworms. No studies of controlled use in humans.

- Psilocybin (Magic Mushroom) mushrooms consist of over 500 species of
hallucinogenic mushrooms, currently under investigation for treatment of severe
depression and PTSD and several other psychological conditions. None FDA
approved at this time.
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Table from the 2010 DrugScience study =
ranking various drugs (legal and illegal) based
on statements by drug-harm experts. This
study rated "mushroom" the least harmful drug
overall and for users, and the only drug that did
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Figure 1. Linear wheallike lesions over the trunk in a flagellate pattern.

Figure 2. More extensive flagellate eruption over the back.
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Table 5. Influence of storage and household processing on the agaritine content of Agaricus mushrooms.

Amount of agaritine remaining

Process Conditions (°C) Time in the mushroom (%)*

Storage:
Refrigerator 5 6 days 75
Refrigerator 5 14 days 50
Drying 25 24 hours 82
Drying 50 7.5 hours 76
Drying 40-60 7 hours 81
Freezing without thawing —18 7 days 15
Freezing with thawing — 18 7 days 52
Freezing without thawing —18 30 days 41
Freezing with thawing =18 30 days 23

Household processing
Cooking boiling water 5 min 44
Cooking boiling water 60 min 12
Dry baking 200 10 min 77
Deep frying 150 10 min 50
Deep frying 170 5 min 52
Frying 150 10 min 43
Microwave heating 1000 W, 2450 MHz** 1 min 35

*100% = agaritine content in fresh mushrooms before processing; ** 20 g sliced mushrooms.

T — Is It Safe to Eat Raw Mushrooms?

Michael Greger M.D. FACLM - July 14, 2021 Volume 54
B,

Discuss
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BROCCOLI & OTHER CRUCIFEROUS VEGETABLES

These vegetables provide powerful anti-inflammatory, anti-cancer,
neuroprotective, anti-oxidant, benefits through their ability to create
sulforaphane when the raw plant is consumed. When the plant is
damaged or eaten, an enzyme called myrosinate is activated, which
in turn converts the precursor, glucoraphanin, into sulforaphane.
However, this benefit to humans only occurs when the raw vegetable
is consumed.

If the vegetable is cooked, the myrosinate enzyme is destroyed and

the glucoraphanin is never converted to sulforafphane.

Therefore, in order to benefit from the full health potential of the

vegetable, it is necessary to perform one of three possible options:

1) Eat the vegetable raw. The act of chewing releases the
myrosinate.

2) Add myrosinate to the cooked vegetable before consuming it.
This may be accomplished by sprinkling a small amount of
ground mustard seed onto the vegetable. Alternatively,
consuming the cooked vegetable with another myrosinate-rich
vegetable like arugula, water kress, raw kale or raw cabbage is
another option, although the simplest and best results are
probably to go with the mustard.

3) Simply chop the cruciferous vegetable (kale, radish, Swiss chard,
broccoli, cabbage) and leave it to stand for a minimum of 40
minutes and then cook it. This is unquestionably the best and also
the easiest option.

font — cotl LPE
?fé:cbmj douk les tire gL"‘Wﬁ)PM W duovup
g{aamm) iy besk coplerny hoA ol
- vavh"
hn Ly aw 4o
g Vet B st

*bﬁ)&a)ﬂ T ks T

i
(ot & gk b e e geAA
6[71';/1.4«/’“’ minee




=i o

RANDOM COOKING SUGGESTIONS

- 1849 Geriatric Medicine textbook: “Frying is an abomination”
Carbohydrates exposed to high heat generate acrylamide which are associated with
early death due to suppression of autophagy.

- When protein and sugar are exposed to high heat, a browning effect is produced
called the Maillard Reaction, so-named in 1912 for discovery by a French chemist
and chef. If can even happen in the body at normal temperatures, but is slow. The
outcome is the production of AGE (advanced glycation end-products) which are a
major contributor to the aging process. HbA1c is a measure of glycation of red blood
cells. AGE’s cause proteins to cross-link resulting is stiffening of collagen in vertebral
discs and artery walls (hypertensiofr%?nd heart muscle ( congestive heart failure).
Reaction is irreversible. Turnover o ¢ ofl'agen is 95 years, and 15 years in skin.

= This is not the same thing as caramelization, which involves only the bonding

between carbohydrates and does not lead to AGE production.

However, when carbs are exposed to very high heat (deep-frying) acrylamide is

formed, which suppresses cellular autophagy (cancer, cell mutations, dysfunctional

protein production, misfolded protein potentially causing Parkinson’s Disease, ALS,
myeloma)

-In general Microwave cooking and steaming vegetables is best for preservation of

nutrients. Boiling reduces water-soluble vitamins like Vitamin C and folate but not fat-

soluble ones like A, D, E, and K. @rpecoli Looss lewbein iy muevowared — &£
Shyvie v SPLnach: 180t slioul? 62 Sktamed / Pressure cadolked .

-Cruciferous vegetables benefit from boiling/steaming since their cell-walls are

disturbed releasing their nutrients such as glucoraphanin. Fve e3¢ neq alge wois
fuor brocecoli . \Bat—mpi—brveoel -

-Root vegetables can be either microwaved or baked the oven

Sweet potatoes are considered a super-food since they contain a protease inhibitor

called sporamin/ They are one of the healthiest and cheapest foods available. NASA

uses them for space missions, and have been shown to reduce cancer growth and

metastases in human trials targeting leukemia, oral cancers, colon cancer and breast
cancer.
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