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October 22, 2018

U.S. Food and Drug Administration
Center for Food Additive Safety
Office of Food Additive Safety
Attn: Molly Harry

RE: GRN 000805 (apple peel powder)

Dear Ms. Harry,

Thank you very much for the comments related to GRN 000805 (apple peel powder) submitted on
behalf of Leahy Orchards Inc. To address the questions raised by the review team we have provided our
responses below.

We look forward to continued communication and should there be additional clarification please feel
reach out to us.

1)

2)

On page 21, the notice provides estimates of dietary exposure to apple peel powder for each of
the intended food categories (Table 5). Please provide an overall mean and 90th percentile
estimate of exposure from the intended use of apple peel powder in all food categories.

As per the provided Table 5 in the GRAS notice, estimates of the consumption of
AppleActiv™/Leahy DAPP™ from the various food categories was provided. Based on this
information it is expected that the mean intake of the powder will be 4.183 — 8.353 g/day and
the approximate 90th percentile will be 8.365-16.715 g/day. This is presented in Table 1 at the
end of this document.

On Page 28, the notice states that “Apples with the skin (peel) contain a mix of insoluble (3.1 g
per one medium apple) and insoluble (1.3 g per one medium apple) fiber (Nicklas et al. 2015).”
The notice provides two values for insoluble fiber, please clarify which one of these amounts
relates to the insoluble fiber?

As per Nicklas et al. 2015, apples (with skin) contain a mix of insoluble (3.1 g/1 medium apple)
and soluble (1.3 g/1 medium apple) fiber.
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3) The notice does not contain a discussion on the absorption, distribution, metabolism and
excretion (ADME) of the apple peel powder. Please provide a narrative or discussion of the ADME
of apple peel powder.

AppleActiv™/Leahy DAPP™ is made from 100% dried apple peels that are sourced solely from
orchard apples (Malus domestica) that are grown in North America (CAS#: 89957-48-2). The peel
of the apple contains a much higher concentration of phenolic compounds compared to the
flesh and other edible parts of the apple (Wolfe et al., 2003; Podsedek et al., 2000; Liu et al.,
2001; Burda et al., 1990; Escarpa and Gonzalez, 1998; Ju et al., 1996). In addition, the phenolics
found in in the peel of the apple include catechins, procyanidins, phloridzin, phloretin
glycosides, caffeic acid, and chlorogenic and flavonoids, such as quercetin glycosides (Burda et
al., 1990; Escarpa and Gonzalez, 1998; Golding et al., 2001; van der Sluis et al., 2001).

In Lee (2012) the pharmacokinetics of Quercetin forms from apple peel powder (AP) with
respect to absorption of (Cmax, tmax, and AUCo-24 1) and elimination (ke and ti/2) was investigated
in healthy volunteers (eight females and eight males). Applesauce with dried apple peel (AP)
was provided to volunteers contained ~100 mg of quercetin aglycone equivalents. Consumption
of the AP resulted in Cpnax = 63.8 £ 22.4 ng/mL, tmax = 2.9 £ 2.0 h, and t1/, = 65.4 + 80.0 h for total
guercetin. No significant gender-related differences were observed in the absorption of
quercetin, whereas significant gender-related differences in the elimination half-time (t12) were
observed. (Lee, 2012)

The pharmacokinetic properties of 350 ml of a polyphenol-rich juice drink containing apple
dihydrochalcones, procyanidins and chlorogenic acid was investigated in a study often human
volunteers after having followed a low-flavonoid diet for 2 days. The juice drink also contained
green tea flavan-3-ols, grape seed and pomace procyanidins, and citrus flavonones and grape
anthocyanins. Specifically, the dihydrochalcone metabolite, phloretin-20-O-glucuronide, yielded
a Cmax of 204+ 26 nmol/L, and a short tmax, 0.6+ 0.1 h with a small secondary peak at 4 hours.
This observation was similar to a previous study for apple cider as noted by the study authors.
The authors noted that the overall excretion of dihydrochalcone metabolites suggested that
absorption mainly occurred in the small intestine, within the first 5 hours of ingestion and with
an overall 4.9% of intake corresponding to the observed excretion. For the procyanidins, there
were no detectable dimers, trimers or pentamers of procyanidins in the plasma or urine
samples. For the chlorogenic acid hesperetin-7-O-rutinoside, the urinary metabolites accounted
for 12% of the 45 umol of this ingested compound, with most excretion occurring 2-8 hours
after ingestion. Along with the plasma pharmacokinetic profile, this suggests that the absorption
of the hesperetin compound occurs in the small and large intestine. Overall, as the plasma
pharmacokinetics and recoveries of urinary metabolites of several polyphenols (namely, flavan -
3-ols, flavanones, dihydrochalcones and 5-0-caffeoylquinic acid), were similar to other feeding
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studies with respect to identity and quantity, it was determined that the polyphenolic
compounds in the beverage are absorbed and excreted to a similar extent whether fed
individually or together in a single beverage (Borges et al., 2010).

Apple peels are composed of approximately 50.7% dietary fiber by weight of which
approximately half is soluble, and half is insoluble (Gorinstein et al., 2001). Pectic substances,
common soluble fibers in apple peels, are a complex group of polysaccharides in which D-
galacturonic acid is a principal constituent. They are structural components of plant cell walls
and act as intercellular cementing substances. Pectin is highly water-soluble and is almost
completely metabolized by colonic bacteria when consumed (Dhingra, et al., 2012).

4) In Section 6.3.1 of the notice (page 32), you discuss the polyphenol components of apple peel
powder with a supporting reference by Ceymann. The notice cites the publication date variably
as 2013 and 2017 respectively. Please provide an updated page 13 with the correct date for the
Ceymann publication.

The correct in text citation for all the Ceymann references is Ceymann, 2013. Attached is the
updated page 13 with this correction made.
Kind Regards,
Monica Banach, MSc Pharmaceutical Sciences
Scientific Regulatory Affairs Specialist
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Table 1 — Summary of the Estimated Daily Intake of AppleActiv’/Leahy DAPP™ from Proposed

Foods in the U.S. (1994 — 1996 CSFIl Data)

Use Level Mean
M 2
; USDA Mean Grams ean x
AppleActiv 7 ! . Grams
Food Category? USDA DAPP™/Leahy Serving Size Gr::::jo [?:I':P(EMA/C::; AppleActiv
b ™ ™
Category' DAPP gr'ams (grams) Consumed hy DAPP™ DAI;PAP/':ﬁahy
per serving (All Consumed
L Consumed (All
Individuals) (All Individual
Individuals) ndividuals)
. . Applesauce and cooked
FJIUCI(:Z and fruit apples, fruit puree, fruit- 1-2 128 4 0.03- 0.06-
) based meal 0.06 0.13
replacement drink
Vegetable juices Vegetable-based meal 1-2 242 45 0.19- 0.38-
replacement drink
¢ 0.37 0.74
The maximum
amount
recommended, as
appropriate, on
Dietary supplements Vegetable/superfood the label for
and fortified foods and powder, protein powder 45-12 con‘sumptlon‘ per N/ N/A N/A
beverages formulas, supplements, eating occasion, A
& protein shakes, smoothies or, in the absence
of
recommendation
s, 1 unit, e.g.,
tablet, capsule,
packet,
teaspoon(s), etc.
) ) Yogurt 1-2 225 27 1.20- 2.41-
Ml”;and milk 1d 2.41 4.82
products
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66 0.23- 0.45-
Ice cream and ice milk 1-2 15 0.45 0.91
86 0.17- 0.35-
0.35 0.70
Nutritional bars (e.g.
replaceren, showolste bar 12 0 10 025- 0.50-
! ! e 0.50 1.00
gluten-free,
superfood)
Cake (all kinds of cakes
Bakery products and cupcakes, 1-2 109 9 0.08- 0.17-
except 0.17 0.33
coffeecake and cheesecake)
Cookies (all varieties of cookies
including sweet crackers such 1-2 10 8 0.80- 1.60-
as graham crackers, except 1.60 3.20
brownies)
Pies (cobblers, fruit crisps,
turnovers, other pastries) 1-2 125 / 0.06- 0.11-
0.11 0.22
Pancakes and waffles 1-2 40f 5 0.13- 0.25-
0.25 0.50
Quickbreads and muffins (e.g.
?aker\é)Products cornbread, fruit breads,
cont’ pumpkin breads, 558
zucchini breads, non-yeast 12 6 0.11- 0.22-
. 0.22 0.44
coffee cakes, and all kinds of
muffins)
) Milk, milk-based drinks (e.g.
Dalrylproducts and instant breakfast, meal 1-2 295 18 0.62- 1.23-
substitutes
replacement, cocoa) 2h 1.23 2.47
Ready-to-eat cereal Cereals, granola clusters 1-2 51i 16 0.31- 0.63-
0.63 1.25
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Sauces, Dips, Major condiments (e.g., catsup,
Gravies and steak sauce, soy sauce, 1-2 17 3 0.003 0.005
Condiments vinegar, teriyaki sauce,

marinades)
Mean Total 4.183-8.353g |8.365-16.715¢
Consumption

a Dried apple peel powder (DAPP) to be added to these foods or similar substitutes to the extent not precluded by a food standard

b USDA Food Categories and/or serving sizes were defined as per one of two sources: (1) results of the Foods Commonly Eaten in the
United States, Quantities Consumed per Eating Occasion and in a Day, 1994-1996 based on the 24-hour recall dietary intake assessment
“Continuing Survey of Food Intakes by Individuals” (CFSII) or (2) the Code of Federal Regulations [CFR] 21 CFR 101.12, Reference Amounts
Customarily Consumed per Eating Occasion

¢ Vegetable juices is categorized under the “Total Tomatoes” Category

d Yogurt is categorized under the “Total Milk” Category

e Oatmeal (under the “Grain-Based Products” Category) utilized as the closest match for nutritional bars

f 40 g represents an average of common serving sizes for pancakes and waffles listed in CSFII 1994-1996

g 55 g represents an average of common serving sizes for quickbreads and muffins listed in CSFIl 1994-1996

h Milk and milk-based drinks are categorized under the “Fluid Milk” Category

i 51 g represents an average of common serving sizes for various ready-to-eat cereals listed in CSFIl 1994-1996

j Catsup (under the “Condiments Gravies and Fats” Category) utilized as the closest match for sauces, dips gravies and condiments

FFoods Commonly Eaten in the United States, Quantities Consumed Per Eating Occasion and in a Day, 1994-96, Helen Smiciklas-Wright, Diane
C. Mitchell, Sharon J. Mickle, Annetta J. Cook, Joseph D. Goldman. http://www.ars.usda.gov/SP2UserFiles/Place/12355000/pdf/Portion.pdf.
Note: USDA Mean Grams of Food Consumed for “All individuals age 2 and over” were found in Table B (Appendix B) of this reference which
represents the mean quantities of foods consumed per person per day for all individuals (i.e. consumers and non-consumers), over both days.
These means reflect both the amount and frequency of consumption and represent the population’s usual daily intake of the tabulated foods
during the 3-year period, 1994-19
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Section 6.3.1 of Generally Recognized as
Safe (GRAS)
Determination for the Use of
AppleActiv DAPP™/Leahy DAPP™
(Dried Apple Peel Powder)
in Conventional Foods

Submitted By:
Leahy Orchards Inc.
Franklin, Quebec, Canada

Prepared For:

United States Food and Drug Administration
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
HFS-200
5001 Campus Drive
College Park, MD 20740
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and
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6.3.1. — Safety of Consumer Exposure to Apple Peel Polyphenols

Polyphenol components have a long history of safe consumption by humans as they commonly
occur in various fruits and vegetables. Apples are a very popular fruit worldwide and in the U.S.,
they alone are estimated to account for 20-25% of the per capita fruit polyphenol consumption
(Ceymann, 2013). As polyphenols are the most abundant antioxidants in apple peels,
consumption of whole apples (with peels) contributes to an overall intake of antioxidants.
Polyphenols in general contain one or more aromatic rings and at least two hydroxyl groups.
There are five main polyphenol classes found in apples, namely flavan-3-ols, phenolic acids,
dihydrochalcones, flavonols and anthocyanidins (Ceymann, 2013). Although apple peel
contains high levels of polyphenols, the absorption rate for the individual polyphenols are
estimated to be low. In addition, rapid metabolism of the polyphenols complicates the
investigation of polyphenol absorption (Ceymann, 2013).

The average 100 grams fresh weight of fruits (e.g. grapes, apple, pear, cherries and berries)
contains up to 300 mg of polyphenols (Ganesan & Xu., 2017). Typically, a cup of tea or coffee
or a glass of red wine contains more than 100 mg of polyphenols (Ganesan & Xu., 2017). Due
to the frequent consumption of apples and their varying polyphenol content and profile,
modulating polyphenols in apples or apple by-products may be a possible nutritional tool to
support the prevention of chronic health conditions. To provide the relevant data for estimating
the potential for adverse health effects of apples, the following section deals with the history of
safe polyphenol consumption.

The content of phenolic compounds, dietary fiber and minerals are higher in the apple peel
compared to other edible parts of the fruit (Henriguez et al., 2010). Furthermore, Henriguez et al
(2010) developed a novel ingredient of dried apple peel from Granny Smith apple peel and
demonstrated that dried apple peel could be considered a good source of phenolic compounds
(38.6 mg gallic acid equivalent/g dry basis) and dietary fiber (39.7% dry basis) in the formulation
of value added foods. Moreover, in terms of processing of apple peels, drum drying is a simple
and energy efficient procedure that retains over 30% of the phenolic compounds in the apple
peel (Henriguez et al., 2010).

Generally polyphenolic compounds are widely distributed throughout the plant kingdom. As
such, they are present in most edible fruits and vegetables and are therefore common in the
daily diet of most individuals. Although relevant progress has been made in defining the
distribution and content of other flavonoids in foods, including monomeric catechins (e.g.
catechin and epicatechin), the information available on anthocyanidins (one of the major
polyphenol compounds found in apple peels) is somewhat limited. Large variations exist in the
reported concentrations for any given product or commodity. Moreover, Scalbert et al (2000)
cited the intake of polyphenols (from all sources) to be approximately 1 g/day with phenolic
acids accounting for one third and flavonoids accounting for the remaining two thirds (Scalbert
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et al, 2000). However, it is difficult to estimate the exact intake of polyphenols due to lack of
comprehensive data on polyphenol compounds in foods.

The amount of measured Polyphenols (as assayed by the Folin-Ciocalteau method of Gallic
acid equivalence, GAE) of AppleActiv DAPP™/Leahy DAPP™ is ~ 4.23 — 4.36% which equates
to ~ 212 - 218 mg of gallic acid equivalence as an approximation of polyphenol content per 5
grams serving of AppleActiv DAPP™/Leahy DAPP™. This level of polyphenol content is well
below the stated amount of cited phenolic acids intake per day of 1 grams (Scalbert et al.,
2000). Overall, the safety of polyphenols, including those from apples, is well recognized as
described above.
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