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ROBERT H. SINDT
ATTORNEY AT LAW

1850 M Street, N.-W., Suite 400
Washington, D.C. 20036

Phone 202-466-4500 e Fax 202-466-5777 ¢ E-mail rsindt@krooth.com

December 19, 2000| TVAOHde =7
e i ST ’mi N -
Office of Premarket Approval (HFS-200) oo O . i d
Center for Food Safety and Applied Nutrition /__\
Food and Drug Administration G
200 C St., SW %mug}@%
Washington, DC 20204 L—-————""’f ~

Re: GRAS Notice for Specified Uses of Egg White Lysozyme
GRAS Notice for Specified Uses of Nisin
GRAS Notice for Specified Uses of Hops Beta Acids

Dear Sir or Madame;

On behalf of my client, Rhodia, Inc., please accept the attached documentation, in
compliance with the GRAS notification procedure set out in the April 17, 1997 Federal
Register (62 FR 18937), as submissions of notices of GRAS exemption claims for the
above referenced substances, i.e. specified uses of egg white lysozyme, specified uses of
nisin, and specified uses of hops beta acids. As specified in the aforementioned proposed
rule, each GRAS notice is submitted in triplicate and contains: a signed exemption
claim; detailed information on the substance, on any self-limiting levels of use, and on
the basis for the determination; and an appendix containing further referenced and
substantiating information on the substance.

Please promptly contact me should you have any question regarding any of the submitted
notices. We look forward to receiving acknowledgment of receipt of the notices and to a 3
response for each noticed substance. Thank you.

Sincerely,

KODEIT . >Iinat

Enc.
RHS/bs
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ROBERT H. SINDT
ATTORNEY AT LAW

1850 M Street, N.W., Suite 400
Washington, D.C. 20036

Phone 202-466-4500 s, Fax 202-466-5777 & E-mail rsindt@krooth.com

December 15, 2000

Dr. Linda Kahl

Office of Premarket Approval (HFS-200)
Center for Food Safety and Applied Nutrition
Food and Drug Administration

200 C Street, SW

Washington, DC 20204

Re: GRAS Notice-Exemption Claim for Specified Uses of Hops
Dear Dr. Kahl:

On behalf of my client, Rhodia Inc., and in accordance with FDA’s proposed rule of April 17,
1997 (62 FR 18938) relating to the filing of generally recognized as safe (GRAS) notices, please
accept this claim and the attached information, submitted in triplicate, for that purpose as it
relates to the use of hops, as hops beta acids, in certain foods. Specifically, Rhodia claims that
use of hops, as hops beta acids, as an antimicrobial agent for frankfurters, and for cooked meat
and poultry products sold ready-to-eat, is exempt from premarket approval requirements of the
Federal Food, Drug and Cosmetic Act based on its determination that such use is GRAS. In
conformity with the requirements outlined in the proposed rule, the following information is
included with this exemption claim:

1) Name and Address of the Notifier: Rhodia Inc.
CN 7500
259 Prospect Plains Road
Cranbury, NJ 08512-7500

(i) Common or Usual Name of Notified Substance: Hops, as hops beta acids

(iiiy  Applicable Conditions of Use: Hops, as hops beta acids, are manufactured in
compliance with current Good Manufacturing Practice as specified in 21 CFR
Part 110 and the Food Chemicals Codex, Fourth Edition and any subsequent
amendment thereto, and meeting the requirements for essential oils;; oleoresins
(solvent-free), and natural extractives (including distillates) for hops (from the
plant source, humulus lupulus L.), listed at 21 CFR 184.1538. Hops, as hops beta
acids, is proposed for use as an antimicrobial agent on ¢asings for frankfurters at a
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(iv)

concentration of 2.5 mg hops beta acids/lb of frankfurter, approximately 5.5 mg
hops beta acids/kg of food, and for use as an antimicrobial agent on cooked meat
and poultry products sold ready-to-eat at 2.0 mg hops beta acids/lb of cooked
meat or poultry product, approximately 4.4 mg hops beta acids/kg of food. All
persons greater than two years of age are expected to consume the substance.

Basis for the GRAS Determination: Scientific procedures and Common use in
food

Availability to FDA of Data and Information that are Basis of Determination:
The data and information forming the basis for Rhodia’s GRAS determination
and the exemption claim asserted herein are available for FDA review and
copying during reasonable business hours at the following address, or will be sent
to FDA upon request: Robert H. Sindt, Attorney at Law

Suite 400

1850 M Street, NW

Washington, DC 20036

Phone: (202) 466-4500

Consequently, on the basis of the above specified information, and the additional requested
information as specified in the proposed rule and submitted with this letter, please accept this as
Rhodia’s claim of exemption from the statutory premarket approval requirements for the use of
hops, as hops beta acids, as an antimicrobial agent for frankfurters and for cooked meat and
poultry products sold ready-to-eat. Should you have any questions regarding the submission of
this notice, please contact me at the above number. Thank you for your prompt consideration of,
and response to, this notice.

RHS:bs

Attachments

Sincerely,

Robert H. Sindt

PR hodisHops GRAS Notice Claimdoc
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HopPs, AS HOPS BETA ACIDS,-GRAS NOTICE INFORVIATION
(2) DETAILED INFORMATION ABOUT THE IDENTITY OF THE

NOTIFIED SUBSTANCE (§170.36(c)(2))

= Common and Usual Name of the Food Grade Substance: Hops beta z.:ids

*  Chemical Name for Hops Beta Acids: None

= Chemical Abstract Service (CAS) Registry Number for Hops Beta Acids: None

=  Empirical Formula for Hops Beta Acids: Lupulone: C;7H3304
Colupulone: CisH3704

Adlupulone: Cy7H3304

* Structural Formula for Hops Beta Acids:

a~Acids

o MUMULONE  R=GH, CHICH),
COMUMULONE R =CH, (CH,),
ADHUMUALONE R = CHICH,)CH,CH,

HOPS, as HOPS BETA ACIDS-GRAS NoTiCE EXEMPTION CLAIM
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s Quantitative Composition for Hops Beta Acids: Hops beta acids is a commercially

. available food ingredient, prepared from purified (80-90% pure) beta acids in liquid
form that are dried on a carrier, such as maltodextrin. The purified hops beta acids

are extracted from hops in comformity with current good manufacturing practice

(GMP), and the GRAS listing for essential oils, oleoresins (solvent-free), and natural

extractives (including distillates) at 21 CFR 182.20. |

hop>

* Method of Manufacture for Hops Beta Acids: Hops beta acids are manufactured in

compliance with current Good Manufacturing Practice (GMP) specified in 21 CFR,

part 110, and in the Food Chemicals Codéx, Fourth Edition and any subsequent

amendment thereof,

. Hops processors extract component natural alpha and beta acids from resins
contained in hops flower petals utilizing commonly accepted extraction methodology.
The two acid fractions are then separated using liquid carbon dioxide under
supercritical conditions or by chromatographic procedures. The resulting purified
liquid extract normally contains 80-90% pure hops beta aci&%nd is typically dried on

a carrier, such as maltodextrin, for commercial use.

* Characteristic Properties of Hops Beta Acids: Hops beta acids are contained along
with alpha acids in resins which are found in small yellow vesicles called lupulin
glands on the petals of hops flowers. Once extracted and isolated from the alpha

. acids, the primarily hops beta acid extract has antimicrobial activity against select
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Gram positive spoilage bacteria, and has also been shown to inhibit the growth of L.
monocytogenes in foods. Hops beta acids is the common and usual name for the
family of chemically-related compounds. The empirical formulas for the primary
hops beta acids are: lupulone-C;7H3304; coluy@e-C%HnO‘g and; adlupulone-

o
C27H33504.

Content of Potential Human Toxicants for Hops Beta Acids: None.
Specifications for Food Grade Hops Beta Acids: Hops beta acids are extracted from

hops flowers utilizing accepted extraction methodology in conformity with current

GMP, and are dried for commercial food use on a carrier, such as maltodextrin.

Specifications for a typical hops beta acids extract are as follows:

INGREDIENTS: Maltodextrin & Hops Beta Acids
DESCRIPTION: Powdered carbohydrate
AROMA: Slightly aromatic
FLAVOR: Slight astringency
COLOR:. Off-white to light yellow
MOISTURE: 6% max

ASH: 2% max

pH: >7

TOTAL PLATE COUNT:  <2,500

LACTIC ACID COUNT: <200

YEAST and MOLD: <10

SALMONELLA: None

COLIFORM: None

LEAD (as Pb) <2 ppm
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HOPS, AS HOPS BETA ACIDS-GRAS NOTICE INFORMATION

(3) INFORMATION ON SELF-LIMITING LEVELS OF USE, IF ANY
(§170.36(c)(3)) ‘

* No information on self limiting levels of hops beta acids use is noted.
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. HoOPS, AS HOPS BETA ACIDS-GRAS NOTICE INFORMA TION

(4) DETAILED SUMMARY OF THE BASIS FOR GRAS
DETERMINATION (§170.36(c)(4))

(i) GRAS Determination Through Scientific Procedures

Rhodia’s determination, that the notified uses of hops, as hops beta acids

(as an anitmicrobial agent on casings for frankfurters and for cooked meat and

poultry products sold ready-to-eat) are exempt from premarket approval"

requirements because such uses are GRAS, is based both on scientific procedures

and on experience based on common use in food. The determination was

confirmed by an independent panel of scientiﬁc experts convened by Rhodia to

conduct such a critical review. Each member of the independent expert panel was

.‘ q@iﬁed by their scientific training and experience to evaluate the safety of
substances used in food. The independent expert panel’s ‘ report and

determination, dated November 2000, is included in its entirety in the Appendix

attached hereto.

A. Safety of Hops Beta Acids:
Hops beta acids, for the uses proposed herein, meets the GRAS
substance requirements for essential oils, oleoresins (solvent-free) and
natural extractives (including distillates) for hops, from the plant source
Humulus lupulus L., as listed by FDA at 21 CFR 182.20, when extracted /

utilizing commonly accepted extraction methodology in conformity with

. current GMP.

HOPS, as HOPS BETA ACIDS-GRAS NoTiCe EXEMPTION CLAIM
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In connection with its determination, Rhodia requested Novigen

. Sciences, Inc. (Novigen) to conduct an estimated dietary intake
assessment for the proposed uses of hops beta acids. The complete intake
assessment from Novigen is included in the Appendix attached hereto. Of

particular significance are the following passages from the Novigen

-assessment: “At the request of Rhodia, Inc. (Rhodia), Novigen Sciences,

Inc. (Novigen) has estimated the dietary intake of hops beta acids (HBA)
by the U.S. population and selected population subgroups in support of a
self-assessment of GRAS status. Hops beta acids are proposed for use in
casings for frankfurters at concentrations of 2.5 mg HBA/Ib frankfurter

(approximately 5.5 mg HBA/kg food) and in cooked meats sold ready-to-

eat at 2.0 mg HBA/Ib cooked meat (approximately 4.4 mg HBA/kg food).
‘ . “Intakes were estimated from food consumption data collected by
the U.S. Department of Agriculture (USDA). For the overall U.S.
population, 2-day average per-user intakes ranged from 0.21
mg/person/day at the mean to 0.52 mg/person/day at the 95t percentile of
intake. On a per-capita basis, intakes for the U.S. population ranged from
0.09 mg/person/day at the mean to 0.38 mg/person/day at the 95th

percentile.

“Intake estimates based on individual survey days (i.e., not two-
day average) ranged from 0.09 mg/person/day (mean per-capita) to 0.50

mg/person/day at the 95th percentile per-capita intake. On a per-user

@ 000032
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basis, intake estimates ranged from a mean of 0.34 mg/person/day to 0.81
.‘ mg/person/day at the 95th percentile of intake.”

The independent expert panel convened by Rhodia engaged in a
comprehensive safety review and stated in its report that “There are
extensive data, including numerous published reports, to support the safety
of hops when used in foods, especially beer, as an antimicrobial agent.
Hops and their associated acids have long been recognized as effective
bacteriological inhibitors, primarily against Gram positive bacteria.
Recent studies also show that hops extracts of beta acids are extremely—
effective in controlling L. monocytogenes in foods, particularily certain
cheeses and meat and poultry products. The antimicrobial efficacy
demonstrated by the hops beta acids extracts is consistent in all respects

.‘ with such functionality long exhibited by the use of hops in foods,
especially beer. Microbial resistance varies among bacterial species and
the literature supports that resistance develops only at high levels of usage
(20.1%). The safety of hops and the component acids extracted therefrom
is also S\'Jpported by a long history of safe use in foo;is, especially beer,
throughout recorded history.

“Estrogenic activity associated with hops harvesting and brewing
has been reported in the scientific literature since the 1950s and
anecdotally has been noted since the 15th century. Cold sludge baths
containing 30 % hops were considered to have rejuvenating effects and

were used for the treatment of gynecological disturbances. Menstrual

. 006033
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irregularities have been reported in female hops workers (cited in Fenselau
and Talalay, 1973 and Milligan et al, 1999). Contradictory results have
been reported in the scientific literature on the estrogenic activity of hops.
Koch and Heim (1953, cited in Fenselau and Talalay, 1973 and Lilligan et
al., 1999) and Zenisek and Bednar (1960) found extraordinary levels of
estrogenic activity in beer, hops, or hops extracts. In contrast, Fenselau
and Talalay (1973) reported no estrogenic activity of essential hops oil,
alpha hops acid, beta hops acid, total hops resins, ethanolic extracts of
hops, or commercial hops extracts. The variability of the results may be
the result of the variability of the extracts and the specific assays used.
“Milligan et al (1999) reported on the estrogenic potential of hops
extracts derived from 17 different hops varieties using two assays for
estrogenic activity, Ishikawa cells and yeast cells. They found that the
estrogenic activity was concentrated in the polar, polyphenol-containing
fraction of all 17 varieties. The estrogenic potential of various hops
extract components, including 8-prenylnarigenin and three other related
hops prényléted polyphenols (xanthohumol, isoxanthohumol, and 6-
prenylnarigenin) were compared to the estrogenic activity of 17 beta-
estradiol, and the phytoestrogens coumestrol, genistein, and daidzein.
Milligan and coworkers were able to clearly identify 8-prenylnarigenin as
the substance responsible for the reported estrogenic activity of hops.
Isoxanthohumol and 6-prenyinarigenin were only very weakly estrogenic.

Xanthohumol was inactive in both estrogenic assays tested. No estrogenic
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HOPS, as HOPS BETA ACIDS-GRAS NOTICE EXEMPTION CLAIM

activity was detected in any of the other, less polar fractions of the hops
extracts, including those of the alpha and beta hops acid: which are
responsible for the bitter taste of beer.

“The physiological properties of hops and their metabolism have
been investigated by researchers in recent years. In addiion to their
sedative properties, phytoestrogenic activities have been proposed based
on animal studies. However, these proposed physiological activities are
observed only at very high dosages that well exceed the proposed use
levels in this document. Duncan, et al (J.Am. Vet. Med. Assoc. 210:5_1,
1997) report anecdotally on 5 separate incidences of malignant-
hyperthermia in dogs that ingested large quantities of hops. Four hof; the -
five dogs were greyhounds, a breed that is very sensitive to malignant
hyperthermia. This study is not relevant to the safety of hops beta acids
since the doses were very high (in one dog that was subjected to gastric
lavage, 250 ml of hops was recovered) and the condition is not common in
humans. It can be triggered in susceptible pigs and dogs by gtress or
excitemént but the most common triggers are anesthetic agents. Shipp, et
al (Fd.Chem. Tox. 32:1007, 1994) reported on the effect of éolupulone, a
hops beta acid, on hepatic cytochrome P-450 enzymatic acti\;ity in the rat.
Male Sprague-Dawley rats were fed a diet containing 0.36 % colupulone
for 5 days. This relatively high dose of colupulone did not appear to have
any functional effects on enzyme activity nor did it inﬂuenée the

mutagenicity of P-450-metabolized promutagens. The authors concluded
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that “The effect of long-term colupulone administration of in vivo
cytochrome P-450 enzymatic activity remains to be determined.”

Finally, in making its determination Rhodia, Inc. conducted a
comprehensive search of the scientific literature for safety, toxicity,
efficacy, and tolerance on hops beta acids and made this information
available to the Expert Panel, which in turn utilized it in concluding the
safety of the proposed uses of hops beta acids. The literature search is

included in the Appendix hereto.

(B) Information that may Appear Inconsistent with GRAS Determination:

In making its GRAS determination, Rhodia’s independent expert
panel stated that “No information on hops beta acids is noted that appears
to be inconsistent with the determination of safety or general recognition
of safety for the proposed uses. Indeed, it is noted that FDA lists the
essential oils, oleoresins (solvent free), and natural extractives (including
distillates) of hops as substances generally recognized as safe for their

intended use in conformity with GMP at 21 CFR 182.20.”

(C)  Expert Concensus for GRAS Determination:
As stated in (A) above, Rhodia conducted a comprehensive search
of the scientific literature for safety, toxicity, efficacy, and tolerance on

hops beta acids, a copy of which is included in the Appendix hereto. In

o |
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addition thereto, a number of the studies are referenced in the excerpts
. from the independent expert panel report also cited above.

Based on the information contained in the exemption claim, the
above additional and supplementary information, and the information
contained in the Appendix attached hereto, an ample basis exists to
support determination of general recognition of safety for the meat and
poultry uses of hops beta acids proposed herein. Indeed, the independent
expert panel indicated a consensus of common knowledge of safety of the
proposed uses of hops beta acids among the qualified scientific
community in concluding its review by determining that “The members of
the Expert Panel, having independently and collectively critically
evaluated the information summarized above and included in the

. appendices to this report, unanimously conciude that the natural
extractive, hops beta acids, when produced in accordance with current
Good Manufacturing Practice and meeting appropriate food grade
specifications, is safe for use as an antimicrobial agent in certain foods.

“;Ihe members of the Expert Panel further concluded that the
natural extractive, hops beta acids, produced in accordance with current
Good Manufacturing Practice and meeting appropriate food grade
specifications, is generally recognized as safe (GRAS), based on scientific
procedures and common use in food throughout recorded history, for use

as an antimicrobial for cooked meat and poultry products as specified

HOPS, as HOPS BETA ACIDS-GRAS NOTICE EXEMPTION CLAIM 0 O {}0 37



herein. This conclusion is consistent with FDA’s finding that natural

. extractives of hops are GRAS. 21 CFR 182.20.”

(if) GRAS Determination—Experience Based on Use in Food

Rhodia’s determination, that the notified uses of hops, as hops beta acids

(as an anitmicrobial agent on casings for frankfurters and for cooked meat and

poultry products sold ready-to-eat) are exempt from premarket approval

requirements because such uses are GRAS, is based both on scientific procedures

and on experience based on common use in food. The determination was

confirmed by an independent panel of scientific experts convened by Rhodia to

conduct such a critical review. Each member of the independent expert panel was

. qualified by their scientific training and experience to evaluate the safety of
substances used in food. @ The independent expert panel’s report and

determination, dated November 2000, is included in its entirety in the Appendix

attached hereto.

(A)  Safety of Hops Beta Acids:

The best indication of a showing of a substantial history of
consumption by a significant number of consumers of hops beta acids is
the discussion of the independent expert panel in its report of the history
of use of hops. The independent expert panel stated “Hops are ubiquitous,
naturally occurring plants. Throughout recorded history, hops flowers

"
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have been added as an essential ingredient in beer, and, as su:h, exhibit a
substantial history of safe consumption. Hops flowers, and the acids or
resins extracted therefrom, have long been recognized as bacteriological
inhibitors, especially against Gram positive bacteria. Histoically, hops
has been used to inhibit lactobacilli and other bacterial contaminants in
beer. The antimicrobial activity is due to the hops resins’ humulone and
lupulone and their chemical derivatives.

‘Modern brewing hygienic practices have minimized the need for
the use of hops and hops acids as antimicrobial agents. Instead, hops,
commonly in the form of natural hops acid extracts, continue to be a
required component of beer due to the necessity to maintain the bitter
flavor it has historically imparted to beer. The natural bitter acids
. contained in hops are extracted and used primarily for this purpose. The
most prevalent natural bitter acids in hops are alpha acids (humulones) and
beta acids (lupulones), with the alpha acids preferred for bittering. Hops
acids or resins are comprised of a family of compounds all with a basic
allicyclic; structure (2,4-cyclohexadiene-1-one). Existing techniques allow
separation of natural hops acid extracts into primarily alpha acid and beta
acid fractions. The separated natural acid extracts have been shown to
maintain identity and to demonstrate functionality characteristics
consistent with those recorded throughout history for hops, including as an

antimicrobial agent. Natural hops beta acids, specifically, have been
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shown to be particularily efficacious against Listeria monocytogenes and
against sporeforming bacteria in the genera Bacillus and Clostridium.

“The U.S. Food and Drug Administration (FDA) lists the essential
oils,oleoresins (solvent-free) and natural extractives (including distillates)
of hops to be substances generally recognized as safe for theif intended
use (21 CFR 182.20).”

Later in its report when discussing safety, the independent expert
panel observed “There are extensive data, including numerous pubﬁ_shed
reports, to support the safety of hops when used in foods, especially beer,
as an antimicrobial agent. Hops and their associated acids have long been
recognized as effective bacteriological inhibitors, primarily against Gram
positive bacteria. Recent studies also show that hops extracts of beta acids
are extremely effective in controlling L. monocytogenes in foods,
particularily certain cheeses and meat and poultry products. | ’fhe
antimicrobial efficacy demonstrated by the hops beta acids extrécts 1s _
consistent in all respects with such functionality long exhibited by thé use
of hops 'in foods, especially beer. Microbial resistance varies among
bacterial species and the literature supports that resistance develops only at
high levels of usage (20.1%). The safety of hops and the componént acids
extracted therefrom is also supported by a long history of safe use in

foods, especially beer, throughout recorded history.”
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(B)  Information That May Appear Inconsistent With GRAS Determination:

In making its GRAS determination, Rhodia’s independent expert
panel stated that “No information on hops beta acids is noted that appears
to be inconsistent with the determination of safety or general recognition
of safety for the proposed uses. Indeed, it is noted that FDA lists the
essential oils, oleoresins (solvent free), and natural extractives (including
distillates) of hops as substances generally recognized as safe for» their

intended use in conformity with GMP at 21 CFR 182.20.”

(C)  Expert Consensus for GRAS Determination:

As stated above, Rhodia conducted a comprehensive search of the

scientific literature for safety, toxicity, efficacy, and tolerance on hops

.‘ beta acids, a copy of which is included in the Appendix hereto. In
addition thereto, a number of the studies are referenced in the excerpts
from the independent expeﬁ panel report also cited above.

Based on the information contained in the exemption claim, the
above a&ditional and supplementary information, and the information
contained in the Appendix attached hereto, an ample basis exists to
support determination of general recognition of safety for the meat and
poultry uses of hops beta acids proposed herein. Indeed, the independent
expert panel indicated a consensus of common knowledge of safety of the
proposed uses of hops beta acids among the qualified scientific

community in concluding its review by determining that “The members of
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the Expert Panel, having independently and collectively critically
. evaluated the information summarized above and included in the
appendices to this report, unanimously conclude that the natural
extractive, hops beta acids, when produced in accordance with current
Good Manufacturing Practice and meeting appropriate food grade
specifications, is safe for use as an antimicrobial agent in certain foods.
“The members of the Expert Panel further concluded that the
natural extractive, hops beta acids, produced in accordance with current
Good Manufacturing Practice and meeting appropriate food grade
specifications, is generally recognized as safe (GRAS), based on scientific
procedures and common use in food throughout recorded history, for use
as an antimicrobial for cooked meat and poultry products as specified
. herein. This conclusion is consistent with FDA’s finding that natural

extractives of hops are GRAS. 21 CFR 182.20.”

. ‘000042
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Independent GRAS Determination of Hops Beta Acids

1. Introduction

The undersigned, an independent panel of recognized experts (hereinafter, the Expert
Panel), qualified by their scientific training and relevant national and international
experience in evaluating the safety of food and food ingredients, were requested by
Rhodia, Inc. to review and affirm the generally recognized as safe (GRAS) status of hops
beta acids for use as an antimicrobial agent for certain cooked meat and poultr:- products
as further specified herein. The members of the Expert Panel include Professor Joseph F.
Borzelleca (Medical College of Virginia), Professor Eric A. Johnson (University of
Wisconsin), and John Cerveny (formerly Director of Product Safety at Oscar Meyer).
The qualifications of the members of the Expert Panel are evidenced in their curricula vitae
with appear in Appendix 1.

2. Basis for GRAS Status

Rhodia, Inc. conducted a comprehensive search of the scientific literature sor safety,
toxicity, efficacy, and tolerance on hops beta acids and made this information available to
the Expert Panel. In addition, Rhodia provided the Expert Panel with information and
data on the chemical, physical, and antimicrobial properties, manufacture and processing,
stability, conditions of anticipated use, estimated daily intakes resulting from these uses,
and safety of hops beta acids. This information was consolidated by Rhodia in a document
attached as Appendix 2 (the dossier). The Expert Panel independently and critically
evaluated the information and data and other materials deemed appropriate or necessary,
conferred by telephone, and then met in Chicago (26/27 July 2000) with technical
representatives of Rhodia, Inc. and Viskase Corporation and other technical experts. The
Expert Panel critically evaluated all the available information and unanimously concluded
that hops beta acids, manufactured in accordance with current Good Manufacturing
Practice (GMP) and meeting appropriate food grade specifications, are GRAS, by both
scientific procedures and experience based on common use in food throughout history, for
use as an antimicrobial agent for certain cooked meat and poultry products as specified
herein at levels not to exceed current GMP.

3. History of Use

Hops are ubiquitous, naturally occurring plants. Throughout recorded history, hops
flowers have been added as an essential ingredient in beer, and, as such, exhibit a
substantial history of safe consumption. Hops flowers, and the acids or resins extracted
therefrom, have long been recognized as bacteriological inhibitors, especially against Gram
positive bacteria. Historically, hops has been used to inhibit lactobacilli and other bacterial
contaminants in beer. The antimicrobial activity is due to the hops resins’ humulone and
lupulone and their chemical derivatives.

Modern brewing hygienic practices have minimized the need for the use of hops and hops
acids as antimicrobial agents. Instead, hops, commonly in the form of natural hops acid
extracts, continue to be a required component of beer due to the necessity to maintain the
bitter flavor it has historically imparted to beer. The natural bitter acids contained in hops
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are extracted and used primarily for this purpose. The most prevalent natural bitter acids
in hops are alpha acids (humulones) and beta acids (lupulones), with the alpha acids
preferred for bittering. Hops acids or resins are comprised of a family of compounds all
with a basic allicyclic structure (2,4-cyclohexadiene-1-one). Existing techniques allow
separation of natural hops acid extracts into primarily alpha acid and beta acid fractions.
The separated natural acid extracts have been shown to maintain identity and to
demonstrate functionality characteristics consistent with those recorded throughout
history for hops, including as an antimicrobial agent. Natural hops beta acids, specifically,
have been shown to be particularily efficacious against Listeria monocytogenes and
against sporeforming bacteria in the genera Bacillus and Clostridium.

The U.S. Food and Drug Administration (FDA) lists the essential oils,oleoresins (solvent-
free) and natural extractives (including distillates) of hops to be substances generally
recognized as safe for their intended use (21 CFR 182.20).

4. Characteristics of Hops Beta Acids

Hops beta acids are contained along with alpha acids in resins which are found in small
yellow vesicles called lupulin glands on the petals of hops flowers. Once extracted and
isolated from the alpha acids, the primarily hops beta acid extract has antimicrobial activity
against select Gram positive spoilage bacteria, and has also been shown to inhibit the
growth of L. monocytogenes in foods. Hops beta acids is the common and usual name for
the family of chemically-related compounds. The empirical formulas for the primary hops
beta acids are: lupulone-Cy;H350;, colu;}{one-CstnO.; and; adlupulone-C;;H350s.

1%

5. Manufacture

Hops beta acids are manufactured in compliance with current Good Manufacturing
Practice (GMP) specified in 21 CFR, part 110, and in the Food Chemicals Codex, Fourth
Edition and any subsequent amendment thereof.

Hops processors extract component natural alpha and beta acids from resins contained in
hops flower petals utilizing commonly accepted extraction methodology. The two acid
fractions are then separated using liquid carbon dioxide under supercritical conditions or
by chromatographic procedures. The resulting purified liquid extract normally contains
80-90% pure hops beta acid, and is typically dried on a carrier, such as maltodextrin, for
commercial use. Specifications for a typical hops beta acids extract are as follows:

INGREDIENTS: Maltodextrin & Hops Beta Acids pH: >7
DESCRIPTION: Powdered carbohydrate TOTAL PLATE COUNT: <2,500
AROMA: Slightly aromatic LACTIC ACID COUNT: <200
FLAVOR: Slight astringency YEAST and MOLD: <10
COLOR: Off-white to light yellow SALMONELLA: None
MOISTURE: 6% max COLIFORM: None
ASH: 2% max LEAD (as Pb) <2 ppm
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6. Uses

Hops beta acids are proposed for use on casings for frankfurters at concentrations of 2.5
mg hops beta acids/Ib frankfurter or approximately 5.5 mg hops beta acids’kg food, and
on cooked meat and poultry products sold ready-to-eat at 2.0 mg hops beta acids/lb of
cooked meat or poultry product or approximately 4.4 mg hops beta acids’kg food (as
specified in Exposure Assessment, Appendix 2).

No information on self-limiting levels of use was noted.

7. Exposure

Intakes were estimated from food consumption data collected by the U.S. Department of
Agriculture (USDA). For the overall U.S. population, two-day average per-user intakes
ranged from 0.21 mg/person/day at the mean to 0.52 mg/person/day at the 95" percentile
of intake. On a per-capita basis, intakes for the U.S. population ranged from 0.09
mg/person/day at the mean to 0.38 mg/person/day at the 95" percentile.

Intake estimates based on individual survey days (i.e., not two-day average) ranged from
0.09 mg/person/day (mean per-capita) to 0.50 mg/person/day at the 95® percentile per-
capita intake. On a per-user basis, intake estimates ranged from a mean of 0.34
mg/person/day to 0.81 mg/person/day at the 95® percentile of intake.

8. Safety
There are extensive data, including numerous published reports, to support the safety of
hops when used in foods, especially beer, as an antimicrobial agent. Hops and their
associated acids have long been recognized as effective bacteriological inhibitors, primarily
against Gram positive bacteria. Recent studies also show that hops extracts of beta acids
are extremely effective in controlling L. monocytogenes in foods, particularily certain
cheeses and meat and poultry products. The antimicrobial efficacy demonstrated by the
hops beta acids extracts is consistent in all respects with such functionality long exhibited
by the use of hops in foods, especially beer. Microbial resistance varies among bacterial
species and the literature supports that resistance develops only at high levels of usage
1" (20.1%). The safety of hops and the component acids extracted therefrom is also
supported by a long history of safe use in foods, especially beer, throughout recorded
history.

Estrogenic activity associated with hops harvesting and brewing has been reported in the
scientific literature since the 1950s and anecdotally has been noted since the 15 century.
Cold sludge baths containing 30 % hops were considered to have rejuvenating effects and
were used for the treatment of gynecological disturbances. Menstrual irregularities have
been reported in female hops workers (cited in Fenselau and Talalay, 1973 and Milligan et
al, 1999). Contradictory results have been reported in the scientific literature on the
estrogenic activity of hops. Koch and Heim (1953, cited in Fenselau and Talalay, 1973
and Lilligan et al., 1999) and Zenisek and Bednar (1960) found extraordinary levels of
estrogenic activity in beer, hops, or hops extracts. In contrast, Fenselau and Talalay
(1973) reported no estrogenic activity of essential hops oil, alpha hops acid, beta hops
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acid, total hops resins, ethanolic extracts of hops, or commercial hops extracts. The
variability of the results may be the result of the variability of the extracts and the specific
assays used.

Milligan et al (1999) reported on the estrogenic potential of hops extracts derived from 17
different hops varieties using two assays for estrogenic activity, Ishikawa cells and yeast -
cells. They found that the estrogenic activity was concentrated in the polar, polyphenol-
containing fraction of all 17 varieties. The estrogenic potential of various hops extract
components, including 8-prenylnarigenin and three other related hops prenylated
polyphenols (xanthohumol, isoxanthohumol, and 6-prenylnarigenin) were compared to the
estrogenic activity of 17 beta-estradiol, and the phytoestrogens coumestrol, genistein, and
daidzein. Milligan and coworkers were able to clearly identify 8-prenylnarigenin as the
substance responsible for the reported estrogenic activity of hops. Isoxanthohumol and 6-
prenylnarigenin were only very weakly estrogenic. Xanthohumol was inactive in both
estrogenic assays tested. No estrogenic activity was detected in any of the other, less
polar fractions of the hops extracts, including those of the alpha and beta hops acids which
are responsible for the bitter taste of beer.

The physiological properties of hops and their metabolism have been investigated by
researchers in recent years. In addition to their sedative properties, phytoestrogenic
activities have been proposed based on animal studies. However, these proposed
physiological activities are observed only at very high dosages that well exceed the
proposed use levels in this document. Duncan, et al (J.LAm. Vet. Med. Assoc. 210:51,
1997) report anecdotally on 5 separate incidences of malignant hyperthermia in dogs that
mgested large quantities of hops. Four of the five dogs were greyhounds, a breed that is
very sensitive to malignant hyperthermia. This study is not relevant to the safety of hops
beta acids since the doses were very high (in one dog that was subjected to gastric lavage,
250 ml of hops was recovered) and the condition is not common in humans. It can be
triggered in susceptible pigs and dogs by stress or excitement but the most common
triggers are anesthetic agents. Shipp, et al (Fd.Chem. Tox. 32:1007, 1994) reported on
the effect of colupulone, a hops beta acid, on hepatic cytochrome P-450 enzymatic activity
in the rat. Male Sprague-Dawley rats were fed a diet containing 0.36 % colupulone for 5
days. This relatively high dose of colupulone did not appear to have any functional effects
on enzyme activity nor did it influence the mutagenicity of P-450-metabolized
promutagens. The authors concluded that “The effect of long-term colupulone
administration of in vivo cytochrome P-450 enzymatic activity remains to be determined.”

No information on hops beta acids is noted that appears to be inconsistent with the
determination of safety or general recognition of safety for the proposed uses. Indeeed, it
is noted that FDA lists the essential oils, oleoresins (solvent-free), and natural extractives
(including distillates) of hops as substances generally recognized as safe for their intended
use in conformity with GMP at 21 CFR 182.20.
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Summary and Conclusions

. The members of the Expert Panel, having independently and collectively critically
evaluated the information summarized above and included in the appendices to this report,
unanimously conclude that the natural extractive, hops beta acids, when produced in
accordance with current Good Manufacturing Practice and meeting appropriate food
grade specifications, is safe for use as an antimicrobial agent in certain foods.

The members of the Expert Panel further concluded that the natural extractive, hops beta
acids, produced in accordance with current Good Manufacturing Practice and meeting
appropriate food grade specifications, is generally recognized as safe (GRAS), based on
scientific procedures and common use in food throughout recorded history, for use as an
antimicrobial for cooked meat and poultry products as specified herein. This conclusion is
consistent with FDA’s finding that natural extractives of hops are GRAS. 21 CFR 182.20.

Joseph B Borzeli€ca, PH.D. Eric A. Johnson, ScD. = | Jii 7 s
.Bfgfessor, Pharmacology & Toxicology Professor, Microbiology T, e
‘Medical College of Virginia University of Wisconsin
Jokn G. Cerveny
Consultant, Microbiology and Food Safety
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HOPS BETA ACIDS
SELF GRAS

®  DETERMINATION

Rhodia
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1% NFE (hop beta-acids)

Description and Nomenclature:

Hops are USed by brewers primarily for their bittering characteristics. This bitterness
comes from resins which contain Aumulone (a.k.a. alpha acids) and and lupulone (1.k.a.
beta acids), which are found (along with the aromatic oils) in small yellow vesicles cilled
lupulin glands, found on the petals of the flower. Over the years, brewers have
abandoned the use of native hops and have switched to the inclusion of hop extracts,
provided by hop processors. In general, typical crude hop extracts contain a 2:1 rat o of
alpha to beta acids. Since alpha acids are responsible for 90% of bitterness, and since beta
acids dissolve poorly in normal wort, the percentage of beta acids is of little or no
importance to the brewer. However, Bio-Technical Resources of Manitowoc, W1 Lave
discovered that the hop beta-acid:s, when separated from their alpha counterparts by liquid
carbon dioxide under supercritical conditions, are effective bacteriocides against

organisms such as Listeria monocytogenes.

Application or inclusion of hop acids can cause an objectionable flavor in many foods.
But it has been found that when used at low levels, bitterness presents no problem. Food
flavor is unaffected after treatment with an aqueous solution of beta-acids and the growth

of Listeria can be significantly inhibited.

A. Common or Usual Name:

Hop beta acids

C \SHAREDWDOCS\HBA 1 0OC 1
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1.

Chemical Name:
None

Chemical Abstract Service (CAS) registry number:
None

Empirical Formula:

Lupulone: C;7H;304
Colupulone: C;cH3,0s4 .
Adlupulone: C;7H3504

Structural Formulas:

o
[

CHy

a-~Acids

o HUMULONE R =CH, CH{CH,),
COHUMULONE 9=CH, (CH,),
ADHUMULONE R = CH(CH,JCH,CH,

Cr 8-Acids

LWPULONE  R=CH, CHCH,),
OH  COLUPULONE R ECH, (CH)y
ADLUPULONE R = CH(CH, JCH,CH,

CH,

From Food Technology, January 1989, p. 139

C \SHARED\DOCSWBA 1 DOC 2
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F. Specifications for food grade material:

Included (as Appendix __) are the specifications of NFE (Rhodia’s name for hop 0 % 1%
beta-acid blend). NFE is manufactured according to Good Manufacturing
Practices as per 21 CFR, part 110. In addition the listed specifications reflect

AOAC, 16" edition methods for moisture and pH and FDA/BAM methods for

microbiological specifications.

G. Quantitative compositions:
Purified (80-90% pure) beta-acids are received from the hop processor as a liquid
and are dried directly on maltodextrin using GMP food grade facilities of All
American Blending, Mankato, Minnesota.
1. Formuia and Produft Label:

Maltodextrin, hop-beta-acids

H. Manufacturing Process:
The production of hop extracts in the USA began in the early 1960's. With hops
generally containing fr;)m 2 to 12 weight % alpha-acids and 1 to 10 wt. % beta-
acids, the beta-acids can be extracted to provide a product containing.-30 to 80 wt.

% beta-acids. ]

The solvents capable of being used are hexane and carbon dioxide. In Europe, \/
ethyl alcohol is also used. All three solvents make quite acceptable products for

brewing, but nevertheless, the brewing industry is very sensitive to any connotation

C\SHARED\DOCS\HBA 1 00OC 3
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of chemical processing and, therefore, attention has turned to ethyl alcohol and to

carbon dioxide.

Once received from the hop extractor, the liquid stream of product (~80% beta-
acids) can be dried on a maltodextrin carrier, or further fractionated using liquid
CO; to yield a highly purified liquid (>90% pure beta-acids) which can be dried on

a matrix of maltodextrin. -

All purification and processing of hop beta-acids are done on/in high grade
stainless steel in compliance with Good Manufacturing Practices specified in
21CFR, part 110, the Food Chemical Codex, Fourth Edition and any amendments

thereof.

C \SHARED\DOCSWHBA 1 DOC 4
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Quality Specifications and Packaging
NFE (Natural flavor extract)

“*

INGREDIENTS Maitedextnn and Hop Beta Acic s
DESCRIPTION Powdered carbohydrata
AROMA Slightly aromstic
FLAVOR Slight astringency
COLOR Off-White to Light Yellow
MOISTURE 6% max.
ASH 2% max.
pH > 7 (in a water slurry)
TOTAL P:\.ATE COUNT <2,500
< LACTIC ACID COUNT <200
YEAST and MOLD <10
SALMONELLA None
COUFORM None
Packeged in 2Q pound bag-in-8 box

Rhodia Inc. — 2802 Walton Commons West, Madison, Wi 53718-6785 Tel: 608.224.1850 Fox: 608.224.3130

The \nformation contaned herem is believed to be accurate and comolete. However, N warfanty of guarsntee whatsocver s made of 13 to be imphed with respect to such mfoﬂn:::nr'
respect to any graduct, method or apparatus referred 10 heremn. Nothing hesein shail be construed as recommendation to use, manufacture or seil Ifa vtol.a(lon of any patent nights, e .
or tocal reguiations. Recommendations made herein are to be used #s guidelines only and sre sceepted ot user's risk: user must cstablsh the suitability of al recommendations u u

actual processing conditions.
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[Code of Federal Regulations}

[Title 21, Volume 3, Parts 170 to 199)

[Revised as of April 1, 2000}

From the U.S. Govemment Printing Office via GPO Access
[CITE: 21CFR182.20}

[Page 447-449]
TITLE 21-FOOD AND DRUGS

CHAPTER |~-FOOD AND DRUG ADMINISTRATION, BEPARTMENT OF HEALTH AND HUMAN
SERVICES (CONTINUED)

PART 182-SUBSTANCES GENERALLY RECOGNIZED AS SAFE-Table of Contents
Subpart A-Generat Provisions

Sec. 182.20 Essential oils, oleoresins (solvent-free), and natural extractives (including distillates).

Essential oils, oleoresins (solvent-free), and natural extractives
{including distillates) that are generally recognized as safe for their
intended use, within the meaning of section 409 of the Act, are as

follows:
Common name Botanical name of plant source
Affalfa...........cccc......... Medicago sativa L.
Allspice........cccceccvnvenen Pimenta officinalis Lindl.
Almond, bitter (free from prussic acid)........... Prunus amygdalus Batsch, Prunus
armeniaca L., or Prunus persica (L.) Batsch.
Ambrette (seed)................. Hibiscus moschatus Moench.
Angelica root................... Angelica archangelica L.
Angelica seed................... Do
Angelica stem................... Do. o
Angostura (cusparia bark)....... Galipea officinalis Hancock.
ANISL....coeevriaaneeerneans Pimpinella anisum L.
Asafetida...........cco........ Ferula assa-foetida L. and related spp. of Ferula.
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Balm (lemon balm)............... Melissa officinalis L.

Baisam of Peru.................. Myroxylon pereirae Klotzsch.

Basih......ccocceviiiieeneenens Ocimum basilicum L.

Bay leaves...................... Laurus nobilis L.

Bay (myrcia ail)................ Pimenta racemosa (Mill.) J. W. Moore.

Bergamot (bergamot crange)...... Citrus aurantium L. subsp. bergamia
Wright et Amn.,

Bitter aimond {free from prussic Prunus amygdalus Batsch, Prunus

acid). ammeniaca L., or Prunus persica (L.) Batsch.

Bois de rose.......ccccce....... Aniba rosaeodora Ducke.

Cacao.....ccvmveevrreienienne Theobroma cacao L. )

Camomile {chamomile) flowers, Matricaria chamomilla L. Hungarian.
Camomile (chamomile) flowers,  Anthemis nobilis L. Roman or English.

Cananga......................... Cananga odorata Hook. f. and Thoms.
Capsicum......cccoeeeieeennnnn. Capsicumn frutescens L. and Capsicum annuum L.
Caraway........cccceeveveennnnns Carum carvi L.

Cardamom seed (cardamon)........ Elettaria cardamomum Maton.
Carob bean............ccc....... Ceratonia siliqua L.
Camot....coocvrireeanreniaee Daucus carota L.

Cascarilla bark................. Croton elyteria Benn.

Cassia bark, Chinese............ Cinnarfnomum cassia Blume.
Cassia bark, Padang or Batavia.. Cinnamomum burmanni Blume.
Cassia bark, Saigon............. Cinnamomum loureirii Nees. '
Celery seed..................... Apium graveclens L.

Cherry, wild, bark.............. Prunus serotina Ehrh.
Chervil....cueeeneerrrreeeeaen. Anthriscus cerefolium (L.) Hoffm.
Chicory.........ccceeeeuen..... Cichorium intybus L.

Cinnamon bark, Ceylon........... Cinnamomum zeylanicum Nees.
Cinnamon bark, Chinese.......... Cinnamomum cassia Blume.
Cinnamon bark, Saigon........... Cinnamomum loureirii Nees.
Cinnamon leaf, Ceylon........... Cinnamomum zeylanicum Nees.
Cinnamon leaf, Chinese.......... Cinnamomum cassia Blume.
Cinnamon leaf, Saigon........... Cinnamomum loureirii Nees.
Citronella...........cccceee.. Cymbopogon nardus Rendle.

Citrus peels.................... Citrus spp.

Clary (clary sage).............. Salvia sciarea L.
Clover.......ccccoveueeneen... Trifolium spp.




Coca (decocainized)............. Erythroxylum coca Lam. and other spp.

of Erythroxyium.
Coffee.....ccocniiecceennns Coffea spp
Colanut........................ Cola acuminata Schott and Endl., and
other spp. of Cola.
Coriander....................... Coriandrum sativum L.
Cumin (cummin).................. Cuminum cyminum L.
Curacao orange peel (orange,  Citrus aurantium L. bitter peel).
Cusparia bark................... Galipea officinalis Hancock.
Dandelion......cc......cccoeuee. Taraxacum officinale Weber and T. laevigatum DC.
Dandelion root.................. Do. -
Dog grass (quackgrass, triticum) Agropyron repens (L.) Beauv.
Elder flowers.................. Sambucus canadensis L. and S. nigra I.
Estragole (esdragol, esdragon, Artemisia dracunculus L. tarragon).
Estragon (tarragon)............. Do. w
Fennel, sweet................... Foeniculum vuigare Mill.
Fenugreek............cccouv... Trigoneila foenum-graecum L.
Galanga (galangal).............. Alpinia officinarum Hance.
Geranium.........ceeeeeveeens Pelargomgm spp.
Geranium, East indian........... Cymbgpogon martini Stapf.
Geranium, rose............c..... Pe!argor;ium graveolens L'Her.
Ginger.....coveeeveeeereennns Zingiber officinale Rosc.

Grapefrutt...................... Citrus paradisi Macf.
Guava........ccoecuveeenneneen.. Psidium spp.

Hickory bark............ccceee. Carya spp.

Horehound (hoarhound)........... Marrubium vuigare L.
HOPS..coieereeireirereeveenene Humulus (upulus L.

Horsemint.........cccceceeen. Monarda punctata L.

HYSSOPD.cceeeeeeenereaaeenaens Hyssopus officinalis L.

Immortelle...................... Helichrysum augustifolium DC.
Jasmine........cocoveceeeeenee Jasminum officinale L. and other spp. of Jasminum.
Juniper {bermies)............... Juniperus communis L. )
Kolanut......cccoeeneenieeenene Cola acuminata Schott and Endl., and other spp. of Cola.
Laurei berries.................. Laurus nobilis L.

Lauref leaves................... Laurus spp.

Lavender...........ccccoeeenens Lavandula officinalis Chaix.

Lavender, spike................. Lavandula latifolia Vill.




Lavandin...........cccoeveenen Hybrids between Lavandula officinalis Chaix and Lavandula latifol n Vill.

Lemon......c.ocooeveeirennnnnn, Citrus limon (L.) Burm. f.

Lemon balm (see balm)...........

Lemon grass.........cceeeneeee. Cymbopogon citratus DC. and Cymbopogon
lexuosus Stapf.

Lemonpeel.......ccccccnil Citrus limon (L.) Burm. f.

Lime..........ccceeeevrveennne.. Citrus aurantifolia Swingle.

Linden flowers.................. Tilia spp.

Locustbean..................... Ceratonia siliqua L,

Lupulin.....ccoovveeeennnecnns Humulus lupulus L.

Mace.......coeeeenne. R Myristica fragrans Houtt. )

Mandarin...........cccoo.uv...e. Citrus reticulata Blanco.

Marjoram, sweet................. Majorana hortensis Moench.

Mate.....ccooeeeeeeereanne {lex paraguariensis St. Hil.

Melissa (see balm)..............

Menthoi..........cooeeenneeeen. Mentha spp.

Menthy! acetate................ Do.

Molasses (extract).............. Saccarum officinarum L.

Mustard.........cccccoveeenennnn Brassica spp.

Naringin.........ccoceeceerineen Citrus paradjsi Macf.

Neroli, bigarade................ Citrus aur,antium L.

Nutmeg.......cocceveveacnnnns Myristica fragrans Houtt.

OnIoN....ccccirerereecnnann. Allium cepa L.

Orange, bitter, flowers......... Citrus aurantium L.

Orange, bitter, peet............ Do.

Orange leaf.................... Citrus sinensis (L.) Osbeck

Orange, sweet................... Do.

Orange, sweet, flowers.......... Do.

Orange, sweet, peel............. Do

Origanum.........cccceeeiinee Origanum spp.

Palmarosa.........ccoecvemeen. Cymbopogon martini Stapf.

Paprika.........ccccocveennne. Capsicum annuum L.

Parsiey......veeeeereiienacnnn. Petroselinum crispum (Mill.) Mansf.

Pepper, black................... Piper nigrum L.

Pepper, white................... Do.

Peppermint...................... Mentha piperita L.

Peruvian balsam................. Myroxyion pereirae Klotzsch.
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Petitgrain...................... Citrus aurantium L.

Petitgrain lemon................ Citrus limon (L.) Burmn. f.
Petitgrain mandarin or tangerine Citrus reticulata Blanco.
Pimenta......................... Pimenta officinalis Lindl.

Pimenta leaf.................... Pimenta officinalis Lind.
Pipsissewa leaves............... Chimaphila umbeliata Nutt.
Pomegranate..................... Punica granatum L.

Prickly ash bark................ Xanthoxylum (or Zanthoxylum) Americanum Mill. or Xanthoxylum
clava- ’
herculis L.

Rose absoltte................... Rosa alba L., Rosa centifolia L., Rosa damascena Mill., Rosa gallica
L., and vars. of these spp.
Rose (otto of roses, attar of Do.

roses).

Rose buds...........ccocvveeee Do

Rose flowers........ccccceeee. Do

Rose fruit (hips)............... Do.

Rose geranium........c.......... Pelargonium graveolens L'Her.
Rose leaves.........cccceeuueenn Rosa spR,
Rosemary........ccoceevvvennnnee Rosmarinys officinalis L.
Saffron.....cooeccvvvcvecenns Crocus sativus L.
SaGe....cceriririrnreneas Salvia officinalis L.

Sage, GreeK.......cccvveeeenne. Salvia triloba L.

Sage, Spanish................... Salvia lavandulaefolia Vahl.

St. John's bread................ Ceratonia siliqua L.

Savory, summer............c.c... Satureia hortensis L.

Savory, winter.................. Satureia montana L.

Schinus molle................... Schinus molle L.
Sloe berries (blackthom Prunus spinosa L. berries).

Spearmint..........ccocenene Mentha spicata L.

Spike favender.................. Lavandula latifolia Vill.

Tamarind........ccccoreveenneee Tamarindus indica L.

Tangerine........cccooeeeeeee. Citrus reticulata Blanco.

Tamragon......cccccceeeeeennnnn. Artemisia dracunculus L.

TeB...cceeereecrctnrrneenee.... T hea sinensis L.

ThYME....oieiriccaieierenennes Thymus vulgaris L. and Thymus zygis var. gracilis Boiss.
Thyme, white...........c........ Do
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Thyme, wild or creeping......... Thymus serpyllum L.

Triticum (see dog grass)........

Tuberose......coccvivinennnns Polianthes tuberosa L.

TUMmEriC..cooviicceieirnns Curcuma longa L.

Vaniila.............. R Vanilla planifotia Andr. or Vanilla tahitensis J. W. Moore.
Violet flowers.................. Viola odorata L.

Violet leaves................... Do

Violet leaves absolute.......... Do.

Wild cherry bark................ Prunus serctina Ehrh.

Yiang-ylang......cccccceeeeunae Cananga odorata Hook. f. and Thoms.

Zedoary bark......... nrrrrees Curcuma zedoaria Rosc.

[42 FR 14640, Mar. 15, 1977, as amended at 44 FR 3963, Jan. 19, 1979; 47
FR 29953, July 9, 1982; 48 FR 51613, Nov. 10, 1983; 50 FR 21043 and
21044, May 22, 1985]

f[Page 450])
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1

INHIBITION OF FOOD PATHOGENS AY HOP
ACIDS

BACKGROUND OF THE INVENTION

The present i1avention reiates (o the use of Beta-scids
a3 earracted from hops for controiing Listena and
other food pathogens in {ood products intended fer
humasn consumption.

Recent studies have revaled that listerosis in hu-
mans &8 caused by Listeria ipecies and paruicularly
Listena monocytogenes 13 associated with the cone.
summpuion of vanous types of foods, particularly soft
cheess ana pate a3 well as bams and other prepacked
meat and poultry products. “Listeria Monocytogenes in
Prepacked Rendy-To-Eat Sliced Meats'”, 1 survey by
the 16 public health laboratories 11 the PHLS food

chain, by §. Velani and R. J. Gilbert, PHLS Microbiol. ,

ogy Digest Vol. 7 (1990).

Hops and their associated acids have long been rec-
ognized as bactenological inhibitors. More specifically,
hop scads and resing have been shown tc be pamanly
sclive against gram positive baciena, e.g. Baculi,
Caorynensctents, Diplococsi, Mycobactena. Strepto-
cocelr. Lactodacilli and Streptomyces. Most of the pub-
licauons. have focused on Laclobaculli. since tfus organ-
1IM 13 & OA}Or contamimnant in beer fermentanion. Active
ny sganst gram ncgative dactena s far less pro-

‘nounced. Teuber snd Schmalrek (Arch. Mikrobiol. 34,
pp. 159171, 1973) 3ad Simpson and Hammond (Euro-
pean Brewery Convenuon. .99)) have suggesied that
the effect was due to induced permeability of the cell
membdrane n gram positive bactena, but was inact-
vated by serumphosphatides in gram negative bactena

SUMMARY OF THE INVENTION

The present :nvention relates 10 the discovery that of
the bitter acids conwined in hops the tew-acids are
useful as a3 bacteriocide sgasnst a dangerous food patho-
gen {Listerta) at levels below that at which a noticeadle
flavor from the dew-acids 18 detecable.

DETAILED DESCRIPTION

One of the historcal roles of hops in beer making.
namely the bectentostatic funcuion, has been made cbro-
letz 1n the modern manufacture of beer by asept:c fer.
mentation snd packaging. The Mtter scids component
of the hopy and particularly the dew-actds have ncw
been {ound 19 be ynexpeciedly useful as dbactenocwdes in
food products. The most prevalent groups of bitter
acids fourd as components of hops are the sipha-acids
and the bew-acids. sls0 referred 10 a3 humulones and
lupulones, respectively. Both contmbute bittermess to
beer, dut the elphg-acids are much more intense in this
tegard than the bets-ecids. Producers of hop extracty
have thus rzeently developed a techruque 10 separate
the rwo acid fracucns using liquid cardoa dioxide urder
supercnticst condiuons. A dy-product of the operation
s 8 product which conwins spproximately 81 weignt
percent beta-scids. the remmnder consisung essentiaily
of hop resins.

The alpha-acids contained 10 haps have the structure.

b
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The alphs-scids form 3 precipitate with le: d acetate.
The bets-acids contaned 1n hops have the structure:
on TI)
. LE C=R
no 0
Rl RA!
R R!
Lapelone =CHICHICH,)3
Colupvigne  =—CHICHIn —CHj=CM:¥C(CHIN
Adlupulone - CHICHIICHICH:

The bets-acids do not form & precipitate with lead
acetate.

The beta-scids used hersrn sre virtyslly nsoluble in
aqueous salutions at pH 5.2 and below, but are resdily
soluble above pH 7. Thus, the beta.acids sre normally
apptied to the food being treated as an aqueous solution
at pH 710 9 3. Generally the aqueous solutioa conuins
from 6 to {00 ppm beta acids with from |3 10 50 ppm
being the preferred range. The aqueous solution of beta
acids 18 apphied to the food product deing trested ms a
spray of the focd product can be dipped m the solution
of beta acids. pace 1o siorage.

Hops sre sdded to the wort dunng the brewing pro-
cess a¢ a rate of | to 8 grams per hier, depending on the
fermentanon process being uied and the hop vanety.
Hops generslly contain from 2 to {2 wt. % aiphs-scids
and | 1o 10 wi. % beta-acuds. Thus the bewa-acid content
of the wort 13 from 0001 t0 008 wt. % (10 to 800 ppmi)
beta-acwds. For gase hereia generaily the bets-scxds are
extracted to provide a product contaning O to 80 wr,
% beta-scids. which 13 diluted Or concentrated 10 Pro-
vide the desired aqueous solution.

The present wvention reistes to the discovery that
the carbon dioade estract fracsion which s nch in
beta-actds 15 useful as a food preservative. The present
nvention wrgeats sthe food pathogen Litera monocyto-
genes. Tlus pathogen 13 responsible for spproumatcly
70 deaths per yesr, more than twice the number {rom
any ather food pathogen. It is generally beleved .ha:
the predominant source of Listena conamnstion 1s the
food manulacturer. These facts have led to sn nierse
search {or new techniques to deteet snd inhubit List na

[t has now deen found that the growth of Lisiena
monocytogenes 1s compietely inhbited in iquid cuiture
st a concentranion of & pans per million (ppmi t -ta.
acids. Cur expenments adicate the effect 10 be da te-
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rouatic. We have also noted growth inhibition by beta-
acids with respect 10 Saimoneila eneritdis, Stapayiocoe-
cus aurens and Clastndium perfnnger. No growth inhib-
tions by bets-scids have been found with respect (0
Campylobecty sputorum bubuius. Saccharompces cerevi-
sweac. Aspergiilus nrger, Candida tropicalis, Gestmchum
19., Penicillium grseofulvum, and Fusanum incratum.
Taste evalustions ndicate that punfied bew-acids
impart a noticeable flavor above 15 ppm, and an obyec-
tionabdle flavoe sbove 50 ppon. Thus the beta-acids are
geaerally applied 10 the fo0d 10 be protected (rom con-
tagunation with Listens monocytogenes at the level of
6 ppm o 5O ppm with fram é ppm 10 1S ppm being the
preferred range, (as based on the weight of the food).

10

4

Example 2

A plurshty of test tubes are chargegd with $ nil of
brain-heart broth (B-H broth). Tubes sre inocuated
with 100 microliters of & cuilure of Listens that had
been grown overnught in dramn-heart broth. A soh tion
of beta-acids, as prepared in Example |, 13 sdded (0 .ach
e tubs to provide the bets-scid concentrsuon re.
poried 1n Table I below Another set of test tubes :on-
wunyng drain-hesrt broth and bew-acids n conceutra-
nons s prepared corresponding 'o those prepared
sbove. These Jater tubes were not noculated witk Lis.
tena. All of the tubes are incubated together at 377 C.
for 24 hours.

TABLE ]

Bets- Acds (Opem; ] 1 3 ] ? 19 12 [§ 13 ] )

X ppm Bew Acids (i) — Q04 011 032 ols 04 Oas Q.08 10 30 .0
H10 (md) 5 494 (¥ }] - 472 406 492 (X3 40 J0 .8
B-H Brox (ml} s ) L) 3 3 5 ] b} s 3 B
O.D. 620 am (1) 041 021 0123 @ 0008 O oot o 000} 0003 € JO!
0.D. 80 s (1) 0.64 22 0133~ 0@ oQoDs 0003 O g o 1} ¢ 009
Q.0. 30 am () 048 032 0083 OOcs 0008 001 0008 00O O o ool
NG/Orowh - Lawn Lawn 210col TNTC 4col 2000l 2)eot lcol l1cal 3eol
620 nm ces 021 ot 001 Q003 GO0 0004 Q003 00 00085 NOOS

Foods most lkely to be contaminated with Listeria
are solid foods which wnclude cheese, particularly soft
cheese, seafood. processed mests inciuding hot dogs,
sausages, hamt, turkey and chicken.

EXAMPLES
Example |

A 1.0 g sample of dewa-scad fraction is weighed and
placed in 8 large test tbe. The deta-acid fraction was a
commercial product oblained from  John I Haas, Inc.

beheved to be cbtained by liquid carbon diox-
1de extraction of hops under super cnnicai conditions.
The bets-acid fraction coniaing 61% betp-acids and the
remainder is esscutially hop resins. Fivernl of hetane
sdded (0 the test tube and the contents of the test tudbe
vortexed untl the beta.acids are dissolved.

Fifieen mi of I'M squeous NaOH is added 10 the (est
tube. and the contents of the text wube vortexed well.
The slkaline aqueous phase 13 remhoved by decancation
and waved. Another fifteen ml aliquot of |M aquesus
NaOH is added 10 the test (ube, and the contents of the
test tube vortexed well. The alkaline aquecus phase 13
removed by decantation and cambined with the aikahineg
aquecus phase saved sbove. The combined sikaline
squecus phase matenial is scidified (0 abovt pH | with
concentrated hydrochieric acud. The acidified aqueous
13 then extracted three times with 125 m} aliquots of
petroleum ether uung a separstory fuanel The solution
of beta-acids is dried over sodius sulfate a1 23°-24° C.,
then evaporated 11 a laboratory Roto-Vec @ at ¢5° C.
(0 remove excess ether uatil only an oily remdue re-
mains. The od 1s piaced io a freezer st —20° C. Crysaly
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As can be sesn from the sbove the beta-acids posses
bactenonatic acnwity which is effective aganst L stens
at levels of about £ ppm and above.

In Table [ the “"NG/Growth” row reports values for
plate counts, or the number of live colomes per ml of
medium. Notations for “lawn” ot “TNTC" mndicate
more then 300 colonies per ml. ’

EXAMPLE 3

A solution containing (00 ppm beta-acids is prepared
as follows:

Ten mg of the bets-acid solution from Example 1 13
charged 1nto a 43 mi sterile test tube. Ten mi of 95%
ethyl alcohol 1s added (0 test tube to dissolve t! * beta-
acids. The resuiting solutton is added w0 & 100 volu-
metnc flask. The contenis of the flask are brought up to
owl 100 ml with 8.3 pH Mucller Hinton Broin. The
resulting selution s filtered under stenle conditions
usng & filter having a 0.4% U in pore size. Thirm eight
and four tenths mi of the filiered bets-scid soluticn and
1.6 ml of Mueller Hinton Broth is sdded to a ster.ie 133
mi shake flask fitted a sur bar. Twenty mi of Mueller
Hiaton Broth are added to cach of 13 SO mi test tudes,
slong with enough of the sbove prepared bew-uid
solution to dring the beta-acid levei (o that reported in
Tadle 1L When all the test tudes are filled. 25 @) 1
removed (rom each rube (o record pH. Nine of (he test
tubes sre noculated with 25 Ul Listertum Mueiler Hin.
ton Broth (6N). ALl 18 test tubes are incubated at 12° C
for 24 hours. The O.D. (600 nm) and the pH ase re-
corded after the 24 hour incubation penod. The resuits
are reported 1n Table II.

TABLE Il

Bewg-Acuds (ppov)

o4 o4 e 12 ] ] i3 D] o

pH (s

oM cafter 16 Ar)»

QO (16 s

8)2 76 733 1le Tie 132 T 18 L]
A28 743 38 113 ris 03 491 89} *o2
000} ONe 0002 2008 Jans O 11e 319 0J8) 0420

form which are solated by filtrauon, then recrystallized
from ether 3t — 20" C. The betn-acids are stored 1n the
freezer unui used.

[H

Example ¢

A solution containing 00 ppm Dets-scids 13 prepa “ed
as (ollows:
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Ten mg of the beta-acid solution fram Esample | s
charged nto s 45 mi stenle test tube. Ten mi of 35%
ethyl alcohol is sdded to (he test tude to dissoive (he
bewa-acids. The resulting soluuon 13 added (0 3 100 mi
volumaetric flask. The contents of the flask are drought
up tc wowl 100 ml with pH 8.5 Mueller Hinton Broth.
The resulting solution is filtered under 1tenle conditions
using a Niter having 8 0.4% Um pore size. Thirty exght
and four tenths mi of the filtered deta-acid solution and
1 6 ml of brain-Acart droch is added o & stertle 125 mi
shake flask fitted with & sue bar. Twenty mi of bean-
heart droth are added t0 each of 18 30 mi test tubes,
along with enough of the adove-prepared bdewa-scid
soluton 16 dring the beta-tcid level to that reported in
Table . When ol the test tybes are flled, 2.5 mii is
rersoved (rom each (ube Lo record pH. Nine of the test
tubes are mnoculsted with 23 Ul Listeris in brain-heant
broth (6N). All |8 tes1 tuben arg inoculated ot 35° C, for
14 hours. The O.D. (600 nm) and the pH are recorded

.-

]

]
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The pH is slfected by the concentration of bew-ecids.
Dyt remaing in the growth range for Lasterta. So thiy
should not be responuible for the growth inhibition of
Listera observed heremn

We claim.

1. A process comprising sppiying s solution contain-
ing 6 ¢o 100 ppm beta-acids as extracted (rom haps 10 2
sold food product 0 meorporate from 6 to 50 ppm
beta-acigs in said {ood product 1o prevent growth of
Listeria 1 wd food product.

2. The process of clam 1 wherein the sotution of
beta-acids is applied 10 the food product dy dipping the
fooda product in the solution of beta acuds.

3. The process of clum 2 wheren from 6 to 15 ppm
beta-acids are incorporaied nto the food product.

4. The process of ¢laim 1 wheren the solution of
beta-acidy 1s applied to the food product By spranng the
solutoa of beta-acids onto the food product.

9. The process of claim & wherein from 6 (0 15 ppm

after the 24 hour incutauon penod. The resuity are 20 bets-scids are incorporsted mio the food product

reported in Table {15, 6. A packaged solid food product conwirung from é
) TABLE [l

Bes-Acesippm) 6 48 4 Il 6 3 L5 ar o

2H (sam) 038 T8 T3 e el 139 ) 1M 1M

pHisfser 24hre) 836 773 T34 ey T4 MY 608 392 5.79

0 0. (28 An) 00 0G0 O0GO7 OG04 00 G133 0482 0908 1092

In the sbove exampies the O.D. s taken st 600 nm

10 50 ppm beta-acids as extracted {rom hops (o prevent

using 2.3 ml of well mixed broth in cisposable caveties. 3g grow:h of Listers theremn.

The resuits indicate that the deta-scidy prevent the
growth of Listeria dowa 10 6 ppm fer both the Mueiler
Hinton and Bramn Heart beoths.

35

«3

0

53

[}]

7. The food product of claim 6 wheren the food

product contuns from 6 to 15 ppm beta-acids.
L ] L ] L ] L ] .
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ESTIMATED DIETARY INTAKE OF HOPS BETA ACIDS
AS PROPOSED FOR USE IN FOODS IN THE US

[. INTRODUCTION

At the request of Rhodia, Inc. (Rhodia), Novigen Sciences, Inc. (Novigen) has ¢ stimated
the dietary intake of hops beta acids (HBA) by the U.S. population and selected popula 1on
subgroups in support of a self-assessment of GRAS status. Hops beta acids are propos::d for use
in casings for frankfurters at concentrations of 2.5 mg HBA/Ib frankfurter (approximate:ly 5.5 mg
HBA/kg food) and in cooked meats sold ready-to-eat at 2.0 mg HBA/Ib cooked meat
(approximately 4.4 mg/kg food). )

Intakes were estimated from food consumption data collected by the U.S. Depa-tment of
Agriculture (USDA). For the overall U.S. population, 2-day average per-user intakes ranged
from 0.21 mg/person/day at the mean to 0.52 mg/person/day at the 95" percentile of in:ake. On a
per-capita basis, intakes for the U.S. population ranged from 0.09 mg/person/day at the mean to
0.38 mg/person/day at the 95” percentile.

[ntake estimates based on individual survey days (i.e., not two-day average) rarged from
0.09 mg/person/day (mean per-capita) to 0.50 mg/person/day at the 95" percentile per-capita
intake. On a per-user basis, intake estimates ranged from a mean of 0.34 mg/person/day to 0.81
mg/person/day at the 95" percentile of intake.

»
I'd

IL INTAKE ESTIMATES
A. Food Consumption Data

Detailed information on food and beverages consumed by the U.S. population is collected
by the USDA in their Continuing Surveys of Food Intakes by Individuals (CSFII). The most
recent survey, conducted between 1994 and 1996 (94-96 CSFII), has been used to estimate intake
of HBA from selected foods (USDA 1998).

The 94-96 CSFII was conducted as three separate |-year surveys. Each survey used a
stratified area probability sample of individuals residing in all 50 states. The USDA developed
statistical weights to adjust for over- and under-representation of certain population subgroups in
the unweighted sample due to the sample design, nonresponse. and unequal interviewing across
seasons and days of the week. Statistical weights were also developed to allow results of the
three years of surveys to be combined for analysis.

[nformation on the amounts and kinds of foods and beverages consumed at home as well
as away from home was collected by an in-person interviewer using a multiple-pass 24-hour
recall. Quantities of foods and beverages consumed were recorded in household measures;
USDA converted the quantities to grams. Each food reported in the survey was assigned a code
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by USDA and entered into the survey database; about 6,000 food codes were reported in the
survey database.

Approximately 16,000 individuals participated in the surveys over the 3-year period.
Individuals who took part in the survey were asked to provide two nonconsecutive days of
dietary data. Although most participants reported consumption for both days of the survey, some
individuals reported consumption for only one day. Separate statistical weights were developed
for consumption data collected on Day 1 of the survey and for data reported by individuals
participating in both days of the survey. Intake estimates presented in this report are based on
data from only those respondents who provided consumption information for both days of the
survey.

—-

B. Proposed Uses and Use Levels

A list of foods included in the data analysis is presented in the Appendix. Estimated
intake of HBA was based on the proposed use levels of 2.5 mg/lb frankfurter and 2.0 mg/lb
cooked meat. Cooked “deli-type” meats such as turkey loaf, roast beef, ham, pastrami and other
meats sold ready-to-eat were included in the category cooked meat. Note that, as a conservative
estimate, all types of frankfurters (including turkey and chicken) reported consumed in the CSFII
were assumed to contain HBA. Although the use of HBA for frankfurters is limited to the hot
dog casing, it was assumed that all HBA would be transferred to the hot dog and that no HBA

would be lost during cooking.

. . RESULTS ,
Id

Estimated intake of HBA by the overall U.S. population is presented in Table 1. Mean,
90" percentile and 95" percentile of intake are reported.

.; B 000069
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TABLE 1

. Prepared for Rhodia

by Novigen Sciences, Inc

. INTAKE ESTIMATES: HBA IN FRANKFURTER CASINGS
' AND IN COOKED MEATS
MG/PERSON/DAY
2-day average intake Person-day Intake
Per capita Per user | Per-capita Per user |
Mean 0.09 021 | 0.09 0.34
90" percentile 0.27 040 | 033 0.61 |
95" percentile 0.38 0.52 | 0.50 0.81
® )
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APPENDIX

PROPOSED FOOD USES INCLUDED IN
THE ESTIMATED INTAKE OF HBA

22431000 Pork roll, cured, fried

24198660 Chicken, chicken roll, roasted, NS as to light or dark meat
24198640 Chicken, chicken roll, rcasted, light meat

24198650 Chicken, chicken roll, roasted, dark meat

24204000 Turkey, roll, rocasted

25210110 Frankfurter, wiener, or hot dog, NFS

25210120 Frankfurter or hot dog, breaded, baked

25210150 Frankfurcer or hot dog, cheese-filled

252190160 Frankfurter or hot dog, bacon and cheese-filled

25216170 Frankfurter or hot dog, chili-filled -

25210210 Frankfurter or hot dog, beef

25210220 Frankfurzter or hot dog, beef and pork

25210230 Frankfurter or hot dog, beef and pork, lowfat

25210250 Frankfurter or hot dog, meact and poultry, fat free
25210280 Frankfurter or hot dog, meat and poultry

25210310 Frankfurter or hot dog, chicken

25210410 Frankfurter or hot dog, turkey

25210510 Frankfurter or hot dog, low salt

25210610 Frankfurter or hot dog, beef, lowfat

25210700 Frankfurter or hot deg, meat & poultry, lowfat

25220010 Cold cuts, NFS .
25220390 Bologna, beef, lowfat

25220400 Boleogna, pork and beef

25220410 Bologna, NFS

25220420 Bologna, Lebanon =

25220430 Bologna, beef '

25220440 Bolcgna, turkey

25220450 Bologna ring, smoked -

25220460 Bolcgna, pork

25220470 Bolegna, beef, lower sodium

25220480 Bologna, chicken, beef, and pork

25220490 Bologna, with cheese

25220500 Bologna, beef and pork, lowfat

25220510 Capicola

25221500 Salami, NFS

25221510 Salami, soft, cooked

25221530 Salami, beef '

25230110 Luncheon meat, NFS

25230210 Ham, sliced, prepackaged or deli, luncheon meat

25230220 Ham, sliced, low salt, prepackaged or deli, luncheon meat
25230230 Ham, sliced, extra lean, prepackaged or deli, luncheon meat
25230310 Chicken or turkey loaf, prepackaged or deli, luncheon meat
25230410 Ham loaf, luncheon meat

25230430 Ham and cheese loaf

25230450 Honey loaf

25230510 Ham, luncheon meat, chopped. minced, pressed, spiced, not canned
25230520 Ham, luncheon meat, chopped, minced, pressed, spiced, lowfat, not canned
25230550 Ham, pork, and chicken, luncheon meat, chopped, minced, pressed, spiced,
canned, reduced sodium

25230560 Liverwursc

25230610 Luncheon loaf tolive. pickle, or pimiento)

25230710 Sandwich loaf, luncheon meat

25230790 Turkey ham, sliced, extra lean, prepackaged or del:, luncheon meat
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APPENDIX (CONT’D)

5230800 Turkey ham

25230810
25230820
25230840
35230900
25231110
25231150
27113200
27120210
27120250
27220080
27420040
27460490
27460510
27500100
27510000
27510910
27510950
spread

27511010
27513010
27513020
27513040
27513050
27513060
27513070
27516010
spread

27520250
27520300
27520310
27520320
27520330
27520340
27520350
275201360
27520370
27520380
27520390

Veal loaf .
Turkey pastrami

Turkey salami

Turkey or chicken breast, prepackaged or deli, luncheon meat

Beef, sliced, prepackaged or deli, lunchecn meat

Corned beef, pressed

Creamed chipped or dried beef

Frankfurter or hot dog, with chili, no bun

Frankfurters or hot dogs with tomato-based sauce ‘mixture)

Ham croquette

Frankfurters or hot dogs and sauerkraut imixture)

Julienne salad (meat, cheese, =2ggs., vegetables), no dressing
Antipasto with ham, fish, cheese, vegetables

Meat sandwich, NFS -

Beef sandwich, NFS

Corned beef sandwich .

Reuben sandwich (corned beef sandwich with sauerkraut and cheese), with

Pagtrami sandwich

Roast beef sandwich

Roast beef sandwich, with gravy

Roast beef submarine sandwich, on roll, with lettuce, tomato and spread
Roast beef sandwich with cheese

Roast beef sandwich wich bacon and cheese sauce

Roast beef submarine sandwich, on roll, au jus

Gyro sandwich {(pita bread, beef, lamb, onion, condiments), with tomato and

Ham on biscuit -

Ham sandwich, with spread

Ham sandwich with lettude and spread

Ham and cheese sandwich, with lettuce and spread

Ham and egg sandwich

Ham salad sandwaich

Ham and cheese sandwich, with.spread, grilled

Ham and cheese sandwich, on bun, with lectuce and spread
Hot ham and cheese sandwich, on bun

Ham and cheese on English muffain

Ham and cheese submarine sandwich, on multigrain roll, with lettuce, zomato

and spread

27520540
27540110
27540310
27540330
27540350
27560000
27560110
27560120
27560300
27560310
27560320
27560330
27560340
27560350
27560360
27880370

Ham and tomato club sandwich, with lettuce and spread
Chicken sandwich, with spread

Turkey sandwich, with spread

Turkey sandwich, with grawvy

Turkey submarine sandwich, on roll, with cheese, lettuce, tomato and spread
Luncheon meat sandwich, NFS, with spread

Bologna sandwich, with spread

Bologna and cheese sandwich, with spread

Corn dog (frankfurter or hot dog with cornbread coating)
Corny dog, with chili, on bun

Frankfurter or hot dog, plain, on bun

Frankfurter or hot dog, with cheese, plain, on bun
fFrankfurter or hot dog, with catsup and/or muscard, on bun
Pig in a blanket (frankfurter or hoc dog wrapped in dough)
Frankfurter or hot dog, with ch:ili, on bun

Frankfurter or hot dog with ch:ili and cheese, on bun
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27560380
27560400
27560510
27560510
32105030
32105060
32105080
32105085
32202010
32202020
32202110
41206030
38127210
38127310
58132710
38132713
8145160

APPENDIX (CONT’D)

Pochito {(frankfurter or hot dog and beef chil:i wrapped in tortilla)
Chicken frankfurter or hot dog, plain, on bun

Salami sandwich, with spread

Submarine, cold cut sandwich, on bun, with lettuce

Egqg omelet or scrambled egg, with ham or bacon

Egg omelet or scrambled egg, with peppers, onion, and ham

Egg omelet or scrambled egg, with cheese and ham or bacon

Egg omelet or scrambled egg, with cheese, ham or bacon, and tomatces
Egg, cheese, and ham on English muffin

Egg. cheese, and ham on biscuit

Egg and ham on biscuit

Beans and franks

Croissant, filled with ham and cheese

Croissant with ham, egg, and cheese

Spaghetty in tomato sauce w/frankfurters

Pasta :n romato sauce w/frankfurters, canned

Macaronli or noodles with cheese and frankfurters or hot dogs
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CHAPTER i—-FOOD AND DRUG ADMINISTRATION, DEPARTMENT OF HEALTH AND HUMAN ...

Subpart A-General Provisions

§ 182.20 Essential oils, oleoresins (solvent-free), and natural extractives (including distillates).

Essential oils, oleoresins (solvent-free), and natural extractives (inctuding distillates) that are generally
recognized as safe for their intended use, within the meaning of section 409 of the Act, are as follows:

Common name

Botanical name of plant source

Alfalfa...nieeeriiiinencernennnonse
AllspiCe..iiciieieccaccnnonsnes ..
Almond, bitter (free from
prussic acid}.

Ambrette {seed}............ e
Angelica roof......iciiiieieennn
Angelica seed.......civvvieann.
Angelica stem..... ceerrenerasens
Angostura (cusparia bark).......

Balm {lemonm balm)...........0u..
Balsam of Peru......cveucenncess

Bay leaves..... et enaesassaeesene
Bay {myrcia oil}......c........T.
Bergamot (bergamot orange).....

Bitter almond (free from prussic
acid).

Boig de rose. ... iiiviriienacocas

Lo Vot- Vs fesmtceecaanans

Camomile (chamomile} flcwers,
Aungarian,

Camomile (chamomile} flowers,
Reman or English.

CANANgA. .. cescecccacvenanacoanss
Capsicum....... Cesisareann ceeres
CAraAWAY . i v ceeneennscnnnacsnnnas
Cardamom seed {cardamon)....... .
Carcb bean......eoeeueuces ceanen
LOF- F 5 o« & e cecanas
Cascarilla bark....cceeven. ceeae
Cagsia bark, Chinese............
Cassia bark, Padang or Batavia..
Cassia bark, Saigon.............
Celery seed.......ccovirsennencne
Cherry, wild, bark..............
Chervil. ... ..t iicencnnnsnanas
ChicCOrY. e iieenitneatonncaneocus
Cinnamon bark, Ceylon...........
Cinnamon bark, Chinese..........
Cinnamon bark, Saigon......... .o

Medicago sativa L.

Pimenta officinalis Lindl.

Prunus amygdalus Batsch, Prunus armeniaca
L., or Prunus persica (L.) Batsch.

Hibiscus moschatus Moench.

Angelica archangelica L.

Do.
Do.

Galipea officinalis Hancock.

Pimpinella anisum L.

Ferula assa-foetida L. and related spp. of
Ferula.

Melissa officinalis L.

Myroxylon pereirae Rlotzsch.

Ocimum basilicum L.

Laurus nobilis L.

Pimenta racemosa (Mill.) J. W. Moore.

Citrus aurantium L. subsp. bergamia Wright
et Arn.

Prunus amygdalus Batsch, Prunus armeniaca
L., or Prunus persica (L.) Batsch.

Aniba rosaeodora Ducke.

Theobroma cacao L.

Matricaria chamomilla L.

Anthemis nobilis L.

Cananga odorata Hook. f. and Thoms.

Capsicum frutescens L. and Capsicum annuum
L.

Carum carvi L.

Elettaria cardamomum Maton.
Ceratonia siliqua L.

Daucus carota L.

Croton eluteria Benn.

Cinnamomum cassia Blume.

Cinnamomum burmanni Blume.
Cinnamomum loureirii Nees.

Apium graveolens L.

Prunus serotina Ehrh.

Anthriscus cerefolium (L.) Hoffm.
Cichorium intybus L.

Cinnamomum zeylanicum Nees.
Cinnamomum cassia Blume.
Cinnamomum loureirii Nees,
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Cinnamon leaf, Ceylon........ .o
Cinnamon leaf, Chinese......... -
Cinnamon leaf, Saigon...........
Citronella.....ciieiieennenennnn
Citrus peels......ciiiiiiinnn,
Clary {clary sage}....c.ecceuuenn
CloVer .. i sivanncssaacanannnns
Coca (decocainized).............

Cola NUE. . e tentieeeeeannennnnnn

Coriander....ccoeieiineciancnnans
Cumin {cummin).......ccceveennnen
Curacaco orange peel (orange,
bitter peel).

Cusparia bark....... ceeeses e
Dandelion...cecioereecernncasanae
Dandelion root......... Ceeereeea
Dog grass {quackgrass, triticum)
Elder flowers........... Ces s

Estragole {esdragol, esdragon,
tarragon).
Estragon {(tarragon).............
Fennel, sweet.......... e aneans
FenugreeK. .. ...t ienennnnnonas
Galanga {galangal}....... weeaeas
GeranilMe. . civeeesensscesooanonas
Geranium, East Indian...........
Geranium, COS€.....c-nmsseceenns
GiNger..ui.ineeeeiennnoennnnancas
Grapefruit.....cciieieieecnennanns
GUAVA .« v easeancsssosons ceeenos .o
Hickory bark........... ceeeras <.
Horehound {hoarhound)......... e
HOPS.eotietonnsanoaronansnnnns ..

Cinnamomum zeylanicum Nees.

Cinnamomum cassia Blume.

Cinnamomum loureirii Nees.

Cymbopogon nardus Rendle.

Citrus spp.

Salvia sclarea L.

Trifolium spp.

Erythroxylum coca Lam. and other sp>. of
Erythroxylum.

Coffea spp.

Cola acuminata Schott and Endl.,
spp. of Cola.

Coriandrum sativum L.

Cuminum cyminum L.

Citrus aurantium L.

ani other

Galipea officinalis Hancock.
Taraxacum officinale Weber and T.
oC.
Do.
Agropyron repens (L.) Beauv.
Sambucus canadensis L. and S. nigra I.
Artemisia dracunculus L.

laevigatum

Do.
Foeniculum vulgare Mill.
Trigonella foenum-graecum L.
Alpinia officinarum Hance.
Pelargonium spp.
Cymbopogon martini Stapf.
Pelargonium graveolens L'Her.
Zingiber officinale Rosc.
Citrus paradisi Macf.
Psidium spp.
Carya spp.
Marrubium vulgare L.
Humulus lupulus L

The Food Regutation Library IHS Health Information www.ihshealth.com 1-800-625-5539
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ROBERT H. SINDT -
ATTORNEY AT Law

1850 M Street, N.W., Suite 400
Washington, D.C. 20036

Phone 202-466-4500 e Fax 202-466-5777 ¢ E-mail rsindt@krogth.com

February 21, 2000

(<3
Dr. Lawrence Lin

Office of Premarket Approval (HFS-200)
Center for Food Safety and Applied Nutrition
Food and Drug Administration

200 C St., SW

Washington, DC 20204

Re: Hops Beta Acids GRAS Notice (GRN) No. 000063
Dear Dr. Lin:

This will follow up our recent further conversation regarding the above referenced GRN
No. 000063 for hops beta acids, filed on behalf of my client, Rhodia, Inc, relating to the
quantitative composition of the ingredient listing on page 000006 of GRN No. 000063.

Upon further consideration, Rhodia has determined to provide FDA with the normal
range of quantitative composition for the ingredients in question. Consequently, please
utilize a composition range for maltodextrin of 95-99%, and a compositon range of 1-5%
for hops beta acids for the ingredients listed on page 000006 of GRN No. 000063,
Further, please disregard the confidentiality representation contained in my letter to you
of February 9, 2001.

I hope you will find this information to be fully responsive to your earlier inquiry. Please

let me know, if you have other questions, so that we may promptly respond to them.
Thank you. :

Qincerelv ~

Robert H. dSindt

RHS:bs
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ROBERT H. SINDT -—

ATTORNEY AT LAW

1850 M Street, N.W., Suite 400
Washington, D.C. 20036

Phone 202-466-4500 » Fax 202-466-5777 » E-mail rsindt@krooth.com

February 9, 2001

Dr. Lawrence Lin

Office of Premarket Approval (HFS-200)
Center for Food Safety and Applied Nutrition
Food and Drug Administration

200C St., SW

Washington, DC 20204

Re: Hops Beta Acid GRAS Notice (GRN) No. 000063
Dear Dr. Lin:

This will follow up the recent conference call between Dr. Kahl, your other FDA
colleagues, you, Jim Elfstrum of my client, Rhodia Inc., and me regarding the above
referenced GRN No. 000063 filed on behalf of Rhodia, Inc. relating to specified uses of
hops beta acids. Specifically, this letter is intended to address and clarify a matter you
raised during the call regarding GRN No. 000063.

You noted that the specifications listed on page 000008 do not include quantitative
compositions in the ingredient listing. As we discussed, the quantitative composition of
the referenced ingredients is deemed to be proprietary information and, therefore,
Rhodia Inc. maintains that specific ingredient percentages must remain confidential. For
your information, however, it is noted that the ingredients are listed in order of
predominance.

It is hoped the above clarifies the matter you raised. We appreciate your bringing this

matter to our attention and for the opportunity to clarify it. Please promptly contact me
should you have other questions in your review of GRN No. 000063. Thank you.

Qincerslv

Robert H. Sindt

RHS/bs
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