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Table 10. Two-day average estimated daily intake (EDI) of chickpea protein from all proposed food uses among the U.S.
population one year and older (1+ y), and gender and age groups

~ Per Capita Per User Per Capita Per User
80th 90th S0th S0th
% Mean  Percentile  Mean  Percentile Mean Percentile  Mean Percentile
Gender and age N! User ----pday---- ---g/kg-bwiday - - - -
1-3y 350 68 {75 434 203 454 1.27 317 147 350
42y 445 77 158 408 204 432 0863 160 03 174
9-13y 425 7 182 460 25.1 534 Qas 115 061 133
1418y 352 80 18.5 430 e £3.3 2@ g72 043 108
19-30 v e o4 198 585 e 710 128 { 80 0.20 0.93
3130y 682 62 189 2 305 796 0.21 058 03 088
S1-70y 820 65 151 48.1 232 B2.E 17 05 27 0 B8
Ti+y 404 65 13.0 372 20.2 447 0.15 045 02 0352
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.2y 4568 74 149 37 169 417 (86 178 084 1.91
3-13y 468 77 178 452 23.3 513 042 25 {155 1.36
14-18 y 392 70 164 87 235 83.7 0.27 (.81 0.39 101
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GRN 1098 Items for Clarification

1.

In Table 4 (page 13), you include a specification limit of “< MRL per USP 565” on
pesticide residues in raw material. Please clarify the basis for inclusion of a pesticide
residue limit for raw material in the specifications for the finished ingredient. We
generally ask notifiers not include pesticide residue as a specification parameter for
ingredients manufactured using food-grade plant materials produced in accordance with
good agricultural practices. Please confirm that you do not expect pesticide residues to be
present in the final ingredient produced using the controlled method of manufacture. We
also note that the USP <565> refers to USP <561> for limits on pesticide residues and
that the limits specified in USP <561> are not applicable in the United States when
articles of botanical origin are labeled for food purposes.

Response: Tate & Lyle does not expect pesticide residues to be present in the final
product. We have removed pesticide residues from the specifications in Table 4 (p. 13).
Please see newly revised Table 4.

In Table 5 (page 14), you provide batch analyses for heavy metals reported as less than a
specific value. Please clarify if these values represent the limits of detection (LOD) for
the analytical methods used to analyze for heavy metals.

Response: The values represent the limits of detection (LOD).

In Table 7 (page 15), you provide batch analyses for residual ethanol. We request that
you include a limit for residual ethanol in the specifications for the final ingredient.

Response: A specification of <200 ppm ethanol is specified.

On page 12, you state that the only processing aid used in the manufacturing process is
ethanol. However, in Appendix A, you provide batch analyses for residual methanol and
isopropanol in the final ingredient. Please clarify the source of these residual solvents in
the final ingredient. Because the batch analyses show detectable levels of methanol, we
request that you include a limit for residual methanol in the specifications for the final
ingredient. In addition, please clarify whether you expect isopropanol to be present at
detectable levels in the final ingredient and confirm that 10 mg/kg is an LOD of
isopropanol.

For the clarity, please provide a revised Table 4 (page 13) including the additional
specification parameters along with the corresponding analytical methods.

Response: A specification of <50 ppm methanol is specified. Methanol is not used in the
production of the chickpea protein ingredient. It is believed to be naturally-occuring in
chickpeas. Analysis for isopropanol is commonly included by Eurofins as part of their
alcohol-related analysis. The values are all below the limit of detection (<10ppm) and
isopropanol is not expected to be present in the final product. A new Table 4 can be
found at the end of this document.
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5. Please confirm that all analytical methods used to analyze for the specification

parameters listed in a revised Table 4 are validated and fit for purpose.

Response: All analytical methods used to analyze for the specification parameters listed
in the revised Table 4 are validated and fit for intended purpose.

In Table 9 (page 17), you provide a range of maximum use levels for the food category,
“Plant-based protein products/meat analogs”. Please provide specific maximum use
levels for subcategories rather than one broad range.

Response: See the following table provided by Exponent. Exponent conducted the intake
assessment.

As the Table footnote indicates, chickpea protein is intended to be substitutional in plant
protein products to provide protein at the protein concentration currently in these foods.
As such, for each plant protein food, we calculated the chickpea protein equivalent based

on each foods’ protein content from the USDA FNDDS. Using this approach, the use
level for each food code within this category is summarized in the table below. So, for
Table 9, the range of use levels from 13.3% - 53.3% was reported.

Plant based protein products/meat analogs

Chickpea

Food Protein protein use
code Food description g/100g? | level %°

27564420 | Frankfurter or hot dog sandwich, meatless, plain, on bun* 15.76 32.7
27564430 | Frankfurter or hot dog sandwich, meatless, plain, on bread* 16.7 32.7
41810200 | Bacon strip, meatless 11.69 195
41810250 | Bacon bits 32 53.3
41810400 | Breakfast link, pattie, or slice, meatless 20.28 33.8
41810600 | Chicken, meatless, NFS 23.64 39.4
41810610 | Chicken, meatless, breaded, fried 21.28 35.5
41811400 | Frankfurter or hot dog, meatless 19.61 32.7
41811600 | Luncheon slice, meatless-beef, chicken, salami or turkey 17.78 29.6
41811800 | Meatball, meatless 21 35.0
41811890 | Vegetarian burger or patty, meatless, no bun 15.7 26.2
41811950 | Swiss steak, with gravy, meatless 12.67 21.1
41812000 | Sandwich spread, meat substitute type 8 13.3
41812450 | Vegetarian chili, made with meat substitute* 7.44 26.2
41812600 | Vegetarian, fillet 23 38.3
41812900 | Vegetarian meat loaf 21 35.0

Broccoli salad with cauliflower, cheese, bacon bits, and
75140500 | dressing* 5.88 53.3

2 Based on the USDA Food and Nutrient Database for Dietary Studies (FNDDS).
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7. According to the flowchart on page 11, the manufacturing process results in two products
described as Artesa™ 60 (protein) and Artesa™ 10 (flour). Please confirm that only the
protein product, and not the flour product, is the subject of GRN 001093.

Response: Only the protein product, and not the flour product, is the subject of GRN
001098.

8. Section G (page 12) is titled “Characterization of Vicia faba L.”. Please confirm that the
title should refer to Cicer arietinum L.

Response: The title should refer to Cicer arietinum L., not Vicia faba L.

9. For completeness of the safety narrative, please identify the search terms used in the
literature search described on page 26 of the notice. Please also perform an updated
literature search from June 2022 to present and discuss if any data were found that would
contradict the current GRAS conclusion.

Response: An updated literature search was conducted, and no data were found that
would contradict the current GRAS conclusion. See the following literature search terms:

ToxStrategies conducted a targeted scientific literature search, and compiled information
and data on chickpeas and chickpea protein relevant to a determination of safety under
the intended conditions of use in human food. Studies included, but were not limited to,
toxicology studies of chickpeas or chickpea protein including in vitro studies, animal
studies, and clinical trials.

PubMed:

1. Chickpea OR “chickpea” OR “garbanzo” OR (“Cicer arietinum” OR ("Cicer"[MeSH
Terms] AND arietinum [All Fields])) OR 92113-26-3[EC/RN Number]
Results: 3,106 on 7/18/22

2. (Chickpea OR “chickpea” OR “garbanzo” OR (“Cicer arietinum” OR ("Cicer"[MeSH
Terms] AND arietinum [All Fields])) OR 92113-26-3[EC/RN Number])
AND
(safe OR safety OR toxic OR toxicity OR NOAEL OR LD50 OR LC50 OR
"consumer product safety"[MeSH Terms] OR “Toxicity Tests”’[MeSH Terms] OR
absorption OR distribution OR metabolism OR excretion OR ADME[tiab] OR
allergy OR allergen OR allergenicity OR allergic OR allergens[MeSH Terms]
OR sensitiz* OR "hypersensitivity"[MeSH Terms] OR "hypersensitivity"[All Fields]
OR "allergy and immunology"[MeSH Terms] OR atopic[All Fields] OR LLNA OR
“Local Lymph Node Assay”’[MeSH Terms] OR “Local Lymph Node Assay” OR
(toxicity AND (development OR developmental OR reproductive)) OR
“Teratogenesis”’[MeSH Terms] OR teratogen OR teratogenic OR “Reproductive and



GRAS Notice (GRN) No. 1098 with amendment
https://www.fda.gov/food/generally-recognized-safe-gras/gras-notice-inventory

10.

11.

12.

Urinary Physiological Phenomena”[MeSH Terms] OR neoplastic OR cancer OR
carcinogen™ OR carcinoma OR tumor OR tumors OR “animal bioassay” OR
oncogenic* OR malignant OR malignancy OR malignancies OR genotoxic OR
genotoxicity OR clastogen®* OR mutagen OR mutagenic OR mutation* OR
“cytogenetic aberration” OR "chromosome aberrations"[MeSH Terms]

OR micronucle* OR “DNA damage” OR “DNA fragmentation”’[Mesh] OR
“Mutagenicity Tests”[MeSH Terms] OR “comet assay”)

Embase:
(‘chickpea’/exp OR ‘chickpea’ OR 'cicer arietinum extract' OR 92113-26-3:rn)

On page 27, you conclude that toxicity studies on chickpea protein were not considered
necessary, and that “safety-related information for chickpeas and associated chickpea
proteins can be extracted from studies of their potential health benefits.” We note that
risk-benefit analyses are not used in food safety assessment, and benefits studies are
rarely designed with appropriate toxicological endpoints, and thus cannot be considered
pivotal to the safety determination of GRAS ingredients. In fact, depending on the
reported findings, these studies may even raise safety questions. For clarification, do you
consider all studies listed under this section as supportive data only?

Response: The studies are supportive only.

On page 30 you state that Ferreira et al., (2021) reported improvements in blood pressure
as a health benefit to pulse consumption. Additionally, you reference an article specific to
the safety of chickpea consumption (Gupta et al., 2017), which notes that chickpea
protein is a good source for ACE-inhibitory bioactive peptides. Please briefly discuss if
chickpea protein consumption from your intended use would be expected to pose a safety
concern in individuals taking antihypertensive medications?

Response: The paper by Ferriera et al., (2021) described the patient population in the
reviewed studies to be individuals with health conditions; only one study exclusively
included only healthy individuals. Chickpea consumption in most of the reviewed studies
lasted 4-8 weeks, with one study lasting 18 months. No significant cardiovascular adverse
effects were noted. Gupta et al. (2017) noted that for the ACE-inhibitory bioactive
peptides to be effective, they must escape digestion and enter the circulatory system prior
to entering the target cells and more research is needed to confirm their discussed
findings. It is reasonable to assume that some individuals in the reviewed clinical trials
were taking antihypertensive medications while consuming chickpeas, but no notable
cardiovascular adverse effects were noted. Therefore, the consumption of chickpea
protein from the proposed uses would not be expected to pose a safety concern in
individuals taking antihypertensive medications.

Gupta et al., (2017) also discuss that chickpea protein contains a variety of
phytoestrogens, whose safety is not discussed in the current GRAS notice. Please provide
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13.

14.

a discussion on the safety of the phytoestrogens found in chickpea protein, and state why
their exposure from your intended use would or wouldn’t pose a risk to consumers.

Response: Phytoestrogens (e.g., isoflavones, lignans) are commonly found in many
foods, not just chickpeas. Other everyday foods that are significant sources of
phytoestrogens include soy, flax seeds, walnuts, dairy and meat, sesame seeds, wheat,
and other legumes including red beans and peas. US consumption of phytoestrogens is
typically cited as approximately 3-5 mg/day, while in Asia it ranges from 30-50 mg/day.
Given that chickpeas are one of the most ancient legumes consumed around the world
and many common foods contain phytoestrogens, the presence of naturally occurring
phytoestrogens in the chickpea protein ingredient present no new safety concern.

You discuss allergenicity concerns on page 31 of the notice but do not mention if
chickpea protein carries the same allergenic potential as whole chickpeas themselves. Are
chickpea-associated proteins capable of eliciting an allergic reaction, like 2S albumin,
concentrated or expected to be concentrated in the final chickpea protein product? If so,
please discuss if this would pose any additional safety concerns for consumers. Please
also discuss whether or not analytical data is needed to support this conclusion.

Response: It is not clear whether the chickpea protein ingredient contains higher levels
of protein as compared to cooked chickpeas, but considering chickpeas contain
approximately 20% protein, it can be assumed that the protein content is concentrated
approximately 3-fold. However, it should be noted that the proposed uses of the chickpea
protein ingredient (containing approximately 60% protein) will be incorporated into
select foods only, and at maximum use levels of 10 — 60%, the only exception being dry-
blend protein powders (90% use level). However, even this protein powder will be
significantly diluted by whatever liquid it is mixed with. As such, if 2S albumin were
concentrated in the protein ingredient, it would similarly be diluted in the food item it
was added to. For these reasons, it is not expected that the proposed uses of the chickpea
protein ingredient will pose any additional safety concern for consumers and analytical
data is not needed to support this conclusion. Tate & Lyle recognizes the importance to
clearly label products as required by current food labelling laws, especially where the
product is one that the customer might not normally expect to contain chickpeas or
chickpea proteins.

You conclude that an immune response (i.e., allergic reaction) to chickpea protein is
relatively rare. However, on page 31, you discuss the cross-reactivity of chickpea and
peanut allergens, as well as the prevalence of chickpea allergy in the general population
(~2-8%), which is similar for allergies to other legumes, like peanuts. While you
recommend that products containing chickpea protein be clearly labeled as such, labeling
requirements as a condition of safe use do not fall under the GRAS provision.
Additionally, we note that simply indicating the presence of “chickpea protein” in the
ingredients label may not suffice in addressing the cross-reactivity concerns that you
raised from the published literature (Chen et al., 2019).
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15.

a. Please provide a short narrative describing why allergic reactions to chickpea
protein in consumers with a peanut allergy would not be expected to increase with
the availability of chickpea protein as a food ingredient from the intended uses.

Response: Chickpea-based foods and snacks have been marketed in the United States
and other countries around the world and include hummus (2 g protein/serving), snack
foods, and snack bars (3-6 g protein/serving) (Acevedo-Martinez et al., 2021). In
addition, chickpea flour has been used in foods around the world for centuries. Allergy to
chickpea has been much less frequently reported than to peanut or soybean but does exist.
The symptoms of chickpea allergic individuals are similar to those of other food allergies
with urticaria (hives) and other reactions of the skin being the most common symptom.
Given the current knowledge among consumers with a peanut allergy of the possibility of
cross-reactivity with legumes, we would not expect an increase in the incidence of
allergic reactions in this consumer population.

In Appendix A, on pgs. 55-57 of the notice, the Eurofins certificates of analysis
demonstrate there are resides of methanol (30.8-45.4 ppm) and ethanol (86.2-146 ppm) in
the chickpea protein ingredient. However, the GRAS notice lacks a discussion on the safe
ingestion of methanol and ethanol residues from consumption of chickpea protein. Please
discuss if residues of methanol and ethanol at the levels detected pose a safety risk for
consumers of chickpea protein from the intended uses.

Response:

As noted in the response to Question 4 above, a specification of <50 ppm methanol is
specified. Methanol is not used in the production of the chickpea protein ingredient. It is
believed to be naturally-occur in chickpeas.

The first notice of the permitted use of methanol was to manufacture spice oleoresins and
appeared in the Federal Register in 1965, (30 FR 15907, 1965) as 21 CFR 121.1045,
moved in 1977 to 21 CFR 173.250 (42 FR 14530, 1977). In both instances the maximum
residue of methanol was 50 ppm. It is also permitted for use in dietary ingredients and
USP limits the residual methanol to <3000 ppm. Methanol is a natural component of
fruits and fruit products and is found in beer, wine, and distilled beverages. Methanol was
found at levels of 12 mg/L in apple juice to 150 mg/L in black currant nectar (Possner et
al., 2014) and at 6-27 mg/L in beer, 96-321 mg/L in wines, and 10-220 mg/L in distilled
spirits, (INCHEM, 1997).

The methanol content of some common foods from the TNO Volatile Compounds in
Foods database, as reported by Magnuson (Magnuson, 2007) are as follows:

Anise Brandy Trace, 563 ppm
Banana, 15 ppm

Dates, 28 ppm

Grape Brandies, 150-332 ppm
Grape Juice, 12-680 ppm



GRAS Notice (GRN) No. 1098 with amendment
https://www.fda.gov/food/generally-recognized-safe-gras/gras-notice-inventory

Orange Juice, 0.8-80 ppm
Rums, 8-36 ppm

Tomato, 64-229 ppm
Tomato Juice, 180-218 ppm
Whiskeys, 15-160 ppm
Wine, Red 0-209 ppm
Wine, White 8-116 ppm

The background level of methanol in the diet ranges from 0.55 to 2.25 mg/kg bw/day
depending on if an individual consumes alcoholic beverages. The safe exposure to
methanol from the consumption of aspartame is 5.43 mg/kg bw/day (Magnuson et al,
2007). The estimated cumulative exposure from all current sources includes the
background from foods (33.3 mg/day) as well as aspartame consumption (5.43 mg/day).
A worst-case theoretical intake of methanol based on conservative EDI’s (90" percentile
per user; total US population) of the chickpea protein ingredient is 2.62 mg/day or 0.0437
mg/kg/day for a 60 kg individual. The safe exposure to methanol from the consumption
of aspartame is 5.43 mg/kg bw/day (Magnuson et al., 2007) or approximately 330 mg/day
and endogenous methanol production in the body results in blood methanol
concentrations of approximately 15 mg/L (range 2 - 30 mg/L) (Mundkinajeddu and
Agarwal, 2014). Potential exposure to methanol from the proposed uses of B. serrata
extract are well below the maximum level of 5.43 mg/kg/day that FDA deemed to be safe
for the highest cumulative exposure to aspartame and would not result in significant
incremental exposure to methanol.

Likewise, consumers are routinely exposed to incidental amounts of ethanol from
consumption of food items such as orange juice, soft drinks, and breads. GRN 151 (FDA,
2004) received a “no questions letter” for the use of ethyl alcohol as a preservative in the
filling used in shelf-stable croissants at a concentration of 3,000 ppm. In addition, GRN
151 reported ethanol levels in ripening fruit and fruit juice ranging from 117 to 1,900
ppm, and Logan and Distefano (1998) reported levels of ethanol in various baked goods
ranging from 0 to 1.66 %. A worst-case theoretical intake of ethanol based on
conservative EDI’s (90" percentile per user; total US population) of the chickpea protein
ingredient is 8.44 mg/day or 0.1406 mg/kg/day for a 60 kg individual. It is reasonable to
conclude that the oral exposure is negligible and does not present any safety concern
related to ethanol exposure.
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Table 1.  Specifications for chickpea protein

Parameter Specification Method

Physical specifications

Protein (%, db) >60 DUMAS: AOAC 990.03; 2000
Moisture (%) <10 LOD: AOAC 930.15
Microbiological specifications

Aerobic Plate Count (cfu/g) <50,000 FDA BAM: AOAC 966.23
Yeast (cfu/g) <100 Petrifilm: AOAC 2014.05
Mold (cfu/g) <100 Petrifilm: AOAC 2014.05
Total coliforms (cfu/g) <10 FDA BAM: 8" edition Ch.4
E. coli (cfu/g) <10 FDA BAM: 8" edition Ch.4
Salmonella (/375 g) Negative FDA BAM: 8" edition Ch.5
Staph. Aureus (cfu/g) <10 FDA BAM: 8" edition Ch. 12

Chemical specifications

Arsenic (ppb) <50 ICP-MS: AOAC 2013.06

Lead (ppb) <20 ICP-MS: AOAC 2013.06
Mercury (ppb) <20 ICP-MS: AOAC 2013.06
Cadmium (ppb) <50 ICP-MS: AOAC 2013.06
Gluten (ppm) <10 Neogen Veratox

Ethanol (ppm) <200 ETME_S; Eurofi&semgedrnally Developed
Methanol (ppm) <50 ETME_S; Eurofins Internally Developed

Method
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