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VERDAD GRAS NOTIFICATION

| GRAS Exemption Claim

A Claim of Exemption From the Requirement for Premarket Approval Pursuant to
Proposed 21 CFR §170.36(c)(1) [62 FR 18938 (17 April 1997)]

PURAC has determined that VERDAD, as defined in the report in Appendix | entitled,
“EXPERT PANEL CONSENSUS STATEMENT CONCERNING THE GENERALLY
RECOGNIZED AS SAFE (GRAS) STATUS FOR THE PROPOSED FOOD USES OF
VERDAD", dated December 7, 2007, is Generally Recognized As Safe (GRAS), consistent with
Section 201(s) of the Federal Food, Drug, and Cosmetic Act. This determination is based on
scientific procedures as described in the following sections, under the conditions of its intended
use in food, among experts qualfied by scientific training and expertise. Therefore, the use of
VERDAD in food as described below 1s exempt from the requirement of premarket approval.

Signed,

i} / %é.nzxﬁ”f# z O&ﬁo .
Jeannefte Verbart Date / /
PURAC

Arkelsedijk 46, P.O. Box 21
4200 AA Gonnchem, The Nethetlands

B. Name and Address of Notifier

PURAC
Arkelsedik 45, P.O. Box 21
4200 AA Gorinchem, The Netherlands

C. Common Name of the Notified Substance

Corn, cane, or beet sugar cultured with Lactobacillus paracasei subsp paracaser, Baciffus
coaguians and Propioribacterium freudenreichii subsp shermanti.

D, Conditions of Intended Use in Food

PURAC intends o market VERDAD as a flavoring agent and antimicrobial agent in the United
States at the same use-levels and in the same meat and poultry products as those already
permitted in the U.S. for sodium lactate and potassium lactate, including fresh meats (beef,
lamb and goat, organ meats, pork, veal), fresh poultry (chicken, duck, other poultry, turkey),
meat products (bacon, frankfurters, ham, luncheen meats, processed meat products), and
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VERDAD GRAS NOTIFICATION

poultry products (processed poultry products) [see Appendix | - EXPERT PANEL CONSENSUS
STATEMENT CONCERNING THE GENERALLY RECOGNIZED AS SAFE (GRAS) STATUS
FOR THE PROPOSED FOOD USES CF VERDAD].

The consumption of VERDAD from all proposed food uses was estimated using the proposed
food uses and use levels in conjunction with {food consumption data included in the National
Center for Health Statistics’ (NCHS) 2003-2004 National Health and Nutrition Examination
Surveys (NHANES) (CDC, 2006; USDA, 20086).

Approximately 93.7% of the total U.S. population was identified as consumers of VERDAD from
the proposed food-uses (7,748 actual users identified). On an all-user basis, the mean intake of
VERDAD by the total U.S. popufation from all proposed food-uses was estimated to be
approximately 6 55 g/person/day or 108.00 mglkg body weight/day. The heavy consumer (90"
percentile) all-user intake of VERDAD by the total U.S. population from alt proposed food-uses
was estimated to be 12.31 g/person/day or 207.22 mg/kg body weight/day. Male adults were
determined to have the highest mean all-user intake of VERDAD of 8.45 g/person/day

(99.08 mg/kg body weight/day} and the highest 90™ percentile all-user intake of VERDAD of
15.24 g/person/ day (176.93 mg/kg body weight/day).

E. Basis for the GRAS Determination

Pursuant to 21 CFR § 170.30, PURAC has determined that the proposed use of VERDAD 1s
Generally Recognized as Safe on the basis of scientific procedures (U.S. FDA, 2007a) This
determination is based on the views of experts who are qualified by scientific training and
experience to evaluate the safety of VERDAD as a component of food. VERDAD consists of a
blend of organic acid salts (primarily lactate) and sugars. The safety of the components of
VERDAD is supported by their regulatory status for use in food in the U.S., common
consumption in the diet, endogenous presence in the human body, and published animal
toxicology and clinical studies. [See Appendix | - EXPERT PANEL CONSENSUS
STATEMENT CONCERNING THE GENERALLY RECOGNIZED AS SAFE (GRAS) STATUS
FOR THE PROPOSED FOOD USES OF VERDAD!.

F. Availability of Information

The data and information that serve as the basis for this GRAS Notification will be sent to the
U.8. Food and Drug Administration (FDA) upon request, or will be available for review and
copying at reasonable times at the offices of

Mr. Mark L. itzkoff

Olsson Frank Weeda Terman Bode Matz PC
1400 Sixteenth St., NW

Suite 400

Washington, DC 20036

Q000A0S
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VERDAD GRAS NOTIFICATION

Should the FDA have any questions or additional information requests regarding this
notification, PURAC will supply these data and information.

1l Detailed Information About the Identity of the Substance

A. Identity

VERDAD 15 a light to dark brown liquid with a sweet odor, containing a blend of either sodium or
potassium organic salts, (primarily lactate, but also containing small amounts of acetate,
succinate, formate, 2-hydroxybutyrate, and propionate) and sugars {glucose, fructose, and
poly/oligosaccharides, consisting of glucose, galactose, rhamnose, glucosamine, mannose, and
xylose).

Common or Usual Name:  Corn, cane, or beet sugar cultured with Lactobacillus paracasei
subsp paracasei, Bacillus coagulans and Propiontbacterium
freudenreichii subsp shermann,

Chemical Name: A blend compnsed primanly of either lactic acid (propanoic acid),
2-hydroxy-, monosodium salt ox' propanoic acid, 2-hydroxy-,
monopotassium salt. The minor constituents of the blend include
the sodium or potassium salt of acetic acid, succinic aaid, formic
acid, 2-hydroxybutryic acid, and propionic acid, as well as
glucose, fructose and poly/oligosaccharides.

Chemical Abstracts Since VERDAD is a blend of chemical compounds, there is no

Service (CAS) Number: Chemical Abstract Service {CAS) Number that corresponds 1o
the food ingredient. Below are the CAS numbers of the
components with a concentration >0.2% of the formufation of

VERDAD.

Sodium lactate; 72-17-3

Potassium lactate: 996-31-6

L-l.actic acid: 79-33-4

Sodium acetate: 127-09-3

Potassium acetate: 127-08-2

Sodium succinate. 150-90-3

Potassium succinate’ 676-47-1

Sodium formate: 141-53-7

Potassium formate: 590-29-4

Sodium 2-hydroxybutyrate: No CAS number available
Paotassium 2-hydroxybutyrate:  No CAS number available
2-Hydroxybutryate: 565-70-8

000006
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VERDAD GRAS NOTIFICATION

Empirical Formula:
Molecular welght:

Structural Formula.

January 16, 2008

Sodium propionate:

Potassium propionate-

Glucose.
Fructose:

Not applicable
Not applicable

Not applicable

137-40-6
327-62-8
50-99-7
57-48-7
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VERDAD GRAS NOTIFICATION

B. Method of Manufacture

VERDAD is produced by the fermentation of sucrose, originating from sugar cane or beet, or
dextrose, originating from corn. The substrate is fermented to organic acids, primanly lactic
acid, by Bacillus coagulans (B. coagulans) LA-1, Lactobaciius paracasei (L, paracasei} subsp.
paracasei, or Propionibactenurn freudenreichii (P. freudenreichii) subsp. shermanii, or mixtures
of these microorganisms. These are standard microorganisms commonly used in the food
industry for the production of enzymes and cheese, and also are used as probiohcs.

Prior to fermentation, the medium 1s pasteurized to eliminate any residual bactena. During
fermentation, a suitable base, such as calcium, sodwm or potassium hydroxide is added to
control the pH (pH 6 to 7). The fermentation end product is purified to remove biomass, 10ns,
and other impunties, followed by mixing with water or more concentrated cultured sugar and pH
adjustment to obtain the desired organic acid content as listed in the product specfication Al
microorganisms and any enzymes produced are removed in the solid-liquid separation step In
addition, the conditions in the subsequent processing steps ensure complete pasteurization
(process temperatures up to 80°C)

The final products contain a blend of either sodium or potassium organic salts, (primanly lactate,
but also containing smail amounts of acetate, succinate, formate, 2-hydroxybutyrate, and
propionate) and sugars (glucose, fructose, and poly/oligosaccharndes, consisting of glucose,
galactose, rhamnose, glucosamine, mannose, and xylose)

000008
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VERDAD GRAS NOTIFICATION

C. Specifications for Food Grade Material

in order to ensure a consistent product, PURAC established numerous specification parameters
of the final ingredient {see Tables 1 and 2}, and representative lots of the manufactured product
are routinely analyzed to venfy that the manufacturing process produces a consistent product
within final product physical, chemical, and microbiological parameters. VERDAD is produced
in accordance with current Good Manufacturing Practices and meets appropriate food-grade
specifications, and all raw materials and processing aids used in the manufacture of VERDAD
are permitted for use in food in the U S. Furthermore, comprehensive analyses of potential
residues from the manufacturing process have confirmed the purity of the final product.

000003
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VERDAD GRAS NOTIFICATION

Table 1 Chemical Specifications for VERDAD
Specification Parameter Specifications Analysis Method
From Cane | From Corn | From Beet
Sugar Sugar Sugar
Lactate 55 10 80% 55 to 80% 55 t0 80% AMSOLO044 — Assay of Purasal S ~ titration
with 1 N hydrochlonic acid
Sodium 0to21% Oto21% 0to21% AM12 3 45E - Metals in PURAC-PLN-G
products by ICP
Potassium 0to 31% 0to31% Oto31% AM12 3 45E - Metals in PURAC-PLN-G
products by ICP
Formate® 0to 0 6% 0to06% 00 0.6% RDT-A-0009 -~ Quantfication of the total
a o o amount of organic acids and ethanol using
Acetate 0 to 6% 0to 6% Oto 6% a derivation and GLC1
2-Hydroxybutyrate® 0to025% | 0t0025% | Oto025%
Succinate® 0to 1% 0to 1% Oto 1%
Propionate® 0to 7% 0to 7% 0to 7%
Color (in sclution) Light brown | Light brown | Light brown | Visual inspection
to dark to dark to dark
brown brown hrown
Sugars® 0to62% Qlo62% 0t 6 2% RDT-A-0023 — Determination of total
residual sugars using spectrophotometry
Glucose 0lo25% 0to25% 102 5% RDT-A-0029 — Quantfication of sugars
Fructose 0102 5% Oto 2.5% Oto 2 5% using anion exchange chromatography
Poly/Oligosacchandes® | 0to 1 2% 0to12% Oto12% Sugars minus glucose and fructose
Lead <2 ppm <2 ppm <2 ppm AM12 3 45E - Metals in PURAC-PLN-G
products by ICP
pH {10%) 5to 8 508 5t8 Metrohm 744 with combined glass
electrode

® The sum of non-factate constituents 1s at least 1% on a dry weight basis

® Polyfohigosacchandes are of varying tength and composition, and consist on average of Glucose (52%), Galactose (20%),
Rhamnose (§%), Glucosamine (8%), Marnose, and Xylose (together 7%) Other sugars are present at levels <0 1% of the total

product

Constituents not hsted in the table occur at levels below 0 1% Exposure to these constituents would be below the threshold of

toxscological concern

Table 2 Microbiological Specifications for VERDAD

Specification Parameter Specification Analysis Method

Mesophific bactena <100 CFlifg AMCAL004 - Yeasts, moulds, and aerobic mesophiic
Moulds <10 CFUfg bacteria n PURAC

Yeasts <10 CFUlg

Colforms absentin 10 g SO 21528-1'2004(E)

E. coli absentn10g 130 16649-2

Salmonelia absentin25¢g 2000 07 AQAC

Staphylococcus absentin 10 g 180 6888-2

CFU mcolony forming units

January 18, 2008
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VERDAD GRAS NOTIFICATION

D. Safety of the Microorganisms

B. coagulans is listed in 21 CEFR § 184.1372 as a non-pathogenic and non-toxigemc
microorganism that is permitted for use in the U.S. for food production (U.S. FDA, 2007b).

B. coagulans also 1s designated by the American Type Culture Collection (ATCC) as a Biosafety
Leve! 1 microorganism, indicating that it is not known to cause disease in adult humans (ATCC,
2007). Although sporulation is a known trait for B. coagu/ans, sporulation has never been
observed for the proprietary strain B. coaguians LA-1 throughout more than 70 years of safe
use.

L. paracaser was not recovered in fecal samples of aduits provided high doses (up to 10"
CFU/day) of L paracasei subsp paracasei and Bificobacterium animalis subsp lactis in
combination suggesting that L. paracasef did not survive during passage through the
gastrointestinal tract (Larsen ef al., 2006). Furthermore, none of the subjects reported any
adverse effects associated with the probiotic supplementation.

The safety of P. freudenreichii subsp. shermanii s supported by FDA's response to a GRAS
notice for skim milk or dextrose cultured with P. freudenreichii subsp. shermani for use as an
antimicrobial agent in various foods (GRN 000128), in which FDDA had no questions (U.S. FDA,
2003).

Professor Eric Johnson (Food Research Institute, University of Wisconsin-Madison) reviewed
the scientific and medical literature and concluded that Lactobacillus paracasei subsp
paracasei, Bacillus coagulans and Propionibacterium freudenreichii subsp shermarnif used in the
production of VERDAD are not toxigenic or pathogenic.

M.  SeH-Limiting Levels of Use

The use of VERDAD in meat and poultry products is limited to the maximum use-levels already
permitted for sodium lactate and potassium lactate for use as flavoring agents and antimicrobial
agents (2% and 4.8%, respectively).

V. Basis for GRAS Determination

The determination that VERDAD 1s GRAS is on the basis of scientific procedures. [See
Appandix | — EXPERT PANEL. CONSENSUS STATEMENT CONCERNING THE GENERALLY
RECOGNIZED AS SAFE (GRAS) STATUS FOR THE PROPOSED FOOD USES OF
VERDAD].

00c011
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VERDAD GRAS NOTIFICATION
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EXPERT PANEL CONSENSUS STATEMENT CONCERNING
THE GENERALLY RECOGNIZED AS SAFE (GRAS) STATUS
FOR THE PROPOSED FOOD USES OF VERDAD

December 7, 2007

At the request of PURAC Biochem b v. (PURAC), an Expert Panel (the “Panel”) of independent
scientists, qualified by their relevant national and international experience and scientific training
to evaluate the safety of food ingredients, was specially convened on 19 September 2007 to
conduct a critical and comprehensive evaluation of the available pertinent data and information,
and determine the Generally Recognized as Safe (GRAS) status of VERDAD for use as a
flavoring agent and antimicrobial agent in meat and poultry products, based on scientific
procedures. The Panel consisted of the below-signed qualified scientific experts Prof Enc A
Johnson (University of Wisconsin-Madisen}, Prof John Doull (University of Kansas) and Dr. lan
Munro (Cantox Health Sciences International). Curricula vitae evidencing the Panel members’
quallfications for evaluating the safety of food ingredients are provided in Attachment 1

The Panel, independently and collectively, critically examined a comprehensive package of data
provided by PURAC In addition, the Panel evaluated other information deemed appropriate or
necessary, including scientific data compiled from the literature and other published sources
through August 2007 by Cantox Health Sciences International. The information evaluated by
the Panel included data pertaining to the method of manufacture and product specifications of
VERDAD, supporting analytical data, the estimated consumption of the components of
VERDAD based on the proposed uses, and a comprehensive assessment of the available
scientific iterature pertaining to the safety of VERDAD.

Following cntical evaluation of such data and information, the Panel unanimously concluded that
under the conditions of iIntended use In traditional foods described herein, VERDAD, meeting
appropnate food-grade specifications, is GRAS based on scientific procedures VERDAD
consists of a blend of organic acid salts (pnimarily lactate) and sugars These compounds are
either approved for use in food In the U S., are commonly consumed in the diet, or are
endogenous to the body. The safety of the matenals also 1s supported through published
ammal toxicological studies and chinical studies on the individual components of VERDAD. The
GRAS status of VERDAD 1s based on this available published scientific information in relation to
the intended conditions of use of the ingredient in foods A summary of the basis for the Panel's
conclusion, excluding confidential information, is provided below
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MANUFACTURING, COMPOSITION, AND STABILITY

VERDAD is produced by the fermentation of sucrose, onginating from sugar cane or beet, or
dextrose, originating from corn. The substrate 1s fermented to organic acids, primarily lactic
acid, by Bacillus coagulans (B. coagulans) LA-1, Lactobacillus paracaser (L. paracasei) subsp
paracasei, or Propiombacterium freudenreichii (P. freudenreichii) subsp. shermami, or mixtures
of these microorganisms. These are standard microorganisms commonly used in the food
Industry for the production of enzymes and cheese, and also are used as probiotics.

B. coagulans 1s isted in 21 CFR 184.1372 as a non-pathogenic and non-toxigenic
microorganism that 1s permitted for use in the U S for food production (U S. FDA, 2007a).

B. coagulans also is designated by the American Type Culture Collection (ATCC) as a Biosafety
Level 1 microorganism, indicating that it is not known to cause disease in aduit humans (ATCC,
2007) Although sporulation is a known trait for B. coagulans, sporulation has never been
observed for the proprietary strain B. coagufans LA-1 throughout more than 70 years of safe
use.

L paracasei was not recovered in fecal samples of adults provided high doses (up to 10"
CFU/day) of L paracasei subsp paracasei and Bificobacterium animals subsp factis In
combination suggesting that L. paracaser did not survive during passage through the
gastrointestinal tract (Larsen et al., 2008). Furthermore, none of the subjects reported any
adverse effects associated with the probiotic supplementation

The safety of P freudenreichit subsp shermanii s supported by FDA’s response to a GRAS
notice for skim milk or dextrose cultured with P. freudenreichii subsp. shermanu for use as an
antimicrobial agent in various foods (GRN 000128), in which FDA had no questions (U.S. FDA,
2003)

Professor Eric Johnson (Food Research Institute, University of Wisconsin-Madison) reviewed
the scientific and medical iterature and concluded that B. coagufans, L paracaser, and
P freudenreichii used in the production of VERDAD are non-pathogenic and non-toxigenic

Prior to fermentation, the medium Is pasteurized to eliminate any residual bactenia During
fermentation, a suitable base, such as calcium, sodium or potassium hydroxide 1s added to
control the pH (pH 6 to 7). The fermentation end product 1s purified to remove biomass, 1ons,
and other impurtties, followed by mixing with water or more concentrated cultured sugar to
obtain the desired organic acid content as listed in the product specification. All microorganisms
and any enzymes produced are inactivated and removed in the solid-liquid separation step due
to the pH shock and the high temperatures (65 to 90°C). In addition, the conditions In the
subsequent processing steps ensure complete pasteurization (process temperatures up to
80°C)
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All matenals used in the manufacturing process are permitted for use in food in the U.S.
Fermentation media components and processing aids are removed through extensive
purfication processes.

The final products contain a blend of either sodium or potassium organic salts, (primarily lactate,
but also containing small amounts of acetate, succinate, formate, 2-hydroxybutyrate, and
propionate) and sugars (glucose, fructose, and poly/oligosaccharides, consisting of glucose,
galactese, rhamnose, glucosamine, mannose, and xylose).

PURAC’s VERDAD meets appropnate food-grade specifications. In order to ensure a
consistent product, PURAC established specification parameters for the final ingredients (see
Tables 1 and 2) Representative lots of the manufactured product, when analyzed, verify that
the manufacturing process produces a consistent product within final product physical,
chemical, and microbiological parameters.
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Table 1

Chemical Specifications for VERDAD

Specification Specifications Analysis Method
Parameter From Cane | From Corn | From Beet
Sugar Sugar Sugar
Lactate 55 to 80% 55 to 80% 55 to 80% AMSOL044 — Assay of Purasal S — titration
with 1 N hydrochloric acid
Sodium Oto 21% Oto 21% Oto 21% AM12 3 45E - Metals In PURAC-PLN-G
products by ICP
Potassium 0t031% Oto 31% 0to31% AM12 3 45E — Metals in PURAC-PLN-G
products by ICP
Formate 0to06% 0to06% 0to06% RDT-A-0009 — Quantification of the total
a o o o amount of organic acids and ethanol using a
Acetate Oto 6% 0 to 6% 0to 6% dervation and GLC
2-Hydroxybutyrate® Oto 025% 0to 025% 01to 025%
Succinate® 0to 1% 0to 1% 010 1%
Propionate® 0to 7% 0to 7% Oto 7%
Color {in solution) Light brown | Light brown | Light brown | Visual inspection
to dark to dark to dark
brown brown brown
Sugars® 0to62% 0to 62% Oto 62% RDT-A-0023 — Deterrmination of total residual
sugars using spectrophotometry
Glucose Oto25% 0to25% Oto 25% RDT-A-0029 — Quantification of sugars using
Fructose 0to25% Oto 25% 0to 2.5% anion exchange chromatography
Poly/ Oto12% Oto12% Oto12% Sugars minus glucose and fructose
Ohgosacchandes®
Lead <2 ppm <2 ppm <2 ppm AM12 3 45E -- Metals in PURAC-PLN-G
products by ICP
pH (10%) S5to 8 5108 5t0 8 Metrohm 744 with combined glass electrode

“The sum of non-lactate constituents ts at least 1% on a dry weight basis

b Poly/ohgosacchandes are of varying length and composition, and consist on average of Glucose (52%), Galactose (20%),
Rhamnose (9%), Glucosamine (8%), Mannose, and Xylose (together 7%) Other sugars are present at levels <0 1% of the total

product

Conshtuents not listed in the table occur at levels below 0 1% Exposure to these constituents would be below the threshold of
toxicological concern

Table 2

Microbiological Specifications for VERDAD

Specification Parameter

Specification

Analysis Method

Mesophilic bactena <100 CFU/g AMCALOQ04 — Yeasts, moulds, and
Moulds <10 CFU/g aerobic mesophilic bactena in PURAC
Yeasts <10 CFU/g

Colforms absentin 10g ISO 21528-1 2004(E)

Escherictua coli absentin 10 g ISO 16649-2

Salmonelia absentin 25g 2000 07 AOAC

Staphylococeus absentin10g ISO 6888-2

Abbreviations CFLU = colony forming units
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VERDAD from cane sugar was tested in an accelerated sheif-life study in which samples were
stored at 40°C with a relative humidity of 75%. Samples were stable for at least 174 days with
respect to the following parameters’ organic acid salts expressed as total lactates salts, color,
pH, total residual sugars expressed as glucose, dry solids, and lead, indicating that VERDAD
from cane sugar is stable for a period of at least 1 year at ambient temperature and normal
humidity levels  As the composition of VERDAD from cane sugar 1s similar to VERDAD from
corn sugar and beet sugar, the stability of the products is similar

REGULATORY STATUS

The current regulatory status of the components of VERDAD in the U.S s as follows:

Sodium Lactate and Potassium Lactate

Sodium lactate and potassium lactate are approved in the U.S. for use as an antimicrobial agent
In various meat and meat food products, poultry and poultry food products, except infant formula
and infant food, at levels not to exceed 4 8% of the total formulation (9 CFR 424) (U.S. FDA,
2007b). Sodium lactate and potassium lactate are also approved in the U.S. for use as a
flavoring agent in vanious meat and meat food products, poultry and poultry food products,
except infant formula and infant food, at levels not to exceed 2% of the total formulation (9 CFR
424) (U.S. FDA, 2007b). As flavoring agents, sodium lactate and potassium lactate are to be
used in accordance with the regulations listed in 21 CFR 184.1768 and 21 CFR 184.1639,
respectively (U S FDA, 2007a). Sodium lactate and potassium lactate also are affirmed to be
GRAS as a direct food substance to be used in food as an emulsifier, a flavor enhancer, a
flavoring agent or adjuvant, a humectant, and a pH control agent with no limitation other than
current good manufacturing practices (cGMP) (21 CFR 184.1768 and 21 CFR 184 1639) (U.S
FDA, 2007a) Lactic acid i1s affirmed as GRAS as an antimicrobial agent, curing and pickiing
agent, flavor enhancer, flavoring agent and adjuvant, pH control agent, and as a solvent and
vehicle, with no imitation other than cGMP (21 CFR 184.1061) (U S FDA, 2007a).

Organic Acids

Acetic acid I1s approved as a direct food substance affirmed as GRAS (21 CFR184 1005) (U.S.
FDA, 2007a), to be used at maximal levels of 0.6% Iin meat products. Furthermore, sodium
diacetate, sodium acetate, and potassium acetate are approved inthe U S for use as an
antimicrobial or flavoring agent in varnious meat and pouitry products at levels not exceeding
0.25% of the total formulation (U S FDA, 2007a,b; USDA, 2007). Although succinate does not
have regulatory status for use in food in the U.S., dimethyl succinate and diethyl succinate are
approved as synthetic flavorings and adjuvants permitted for direct addition to food for human
consumption at levels in accordance with cGMP (21 CFR 172.515) (U.S. FDA, 2007a). Sodium
formate and formic acid are approved as indirect food substances affirmed as GRAS and are to
be used at levels not to exceed cGMP (21 CFR 186.1756 and 21 CFR 186 1316, respectively)
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(US FDA, 2007a). 2-Hydroxybutyrate (also known as a-hydroxybutyrate) does not have
regulatory status for use in food Inthe U S It 1s an endogenously-produced compound and I1s
structurally related to a fatty acid present in fats and oils that 1s consumed regularly in the diet.
Propionic acid is approved as a direct food substance affirmed as GRAS with no limitation of
use other than cGMP (21 CFR 184.1081) (U S. FDA, 2007a)

Sugars

Glucose from corn 1s permitted as a direct food substance affirmed as GRAS with no imitations
other than cGMP (21 CFR 184.1857) (U.S. FDA, 2007a). High fructose corn syrup, which is up
to 55% fructose, I1s permitted as a direct food substance affirmed as GRAS with no limitations
other than cGMP (21 CFR 184.1866) (U S FDA, 2007a). Galactose is one of the dominant
monosaccharides present in arabinogalactan, furcelleran, and carrageenan, all of which are
food additives permuitted for direct addition to food for human consumption with no limitations
other than cGMP (21 CFR 172.610, 172 655, 172.620, respectively} (U.S FDA, 2007a)
respectively) Gellan gum, which primarily consists of rhamnose, I1s a food additive permitted for
direct addition to food for human consumption with no limitations other than cGMP (21 CFR
172.665) (U S FDA, 2007a), as well as xanthan gum, which pnmarily contains mannose (21
CFR 172 695) (U.S. FDA, 2007a) Xylose and glucosamine do not have regulatory status for
use in food within the U.S

INTENDED USE AND ESTIMATED EXPOSURE OF VERDAD

Intended Use and Use-Levels

VERDAD 1s intended for use at the same levels and in the same meat and poultry products as
those already approved for sodium lactate and potassium lactate The proposed food uses and
use-levels of VERDAD are provided in Table 3. Because It is intended for use as replacement
for sodium lactate and potassium lactate as a flavor enhancer and preservative, the proposed
use of VERDAD I1s not expected to affect the current dietary intakes of sodium, potassium, and
lactate.
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Table 3 Summary of the Individual Proposed Food-Uses and Maximum Use-Levels
for VERDAD in the U.S.

Food Category Proposed Food-Uses Maximum Use-Levels (%)
Beef 48
Lamb and Goat 48
Fresh Meats Organ Meats 48
Pork 48
Veal 48
Chicken 48
Fresh Poultry Duck 48
Other Poultry 48
Turkey 48
Bacon 48
Frankfurters 48
Meat Products Ham 48
Luncheon Meats 48
Pracessed Meat Products 48
Poultry Products Processed Poultry Products 48

Natural Occurrence and Dietary Consumption

Sodiuum

The primary form of sodwum in the diet 1s sodwm chloride (NaCl), the majonity of which is
consumed as a result of food processing (lOM, 2004a) Other dietary forms of sodium include
monosodium glutamate (MSG) and food additives such as sodium benzoate, sodium nitrite,
sodium acid pyrophosphate, sodium bicarbonate, and sodium citrate

The dietary intakes of sodium by men and women in the U S | based on self-reported intake
data, are 3 1 to 4.7 g/day (135 to 204 mmol/day) and 2.3 to 3 1 g/day (100 to 135 mmol/dayy),
respectively (IOM, 2004a) These values may underestimate sodium ntake as they do not
include salt added at the table Total sodium intake in the U S. based on urinary sodium
excretion measurements has been estimated to be 183 and 142 mmol (4.2 and 3 3 g)/day in
men and women aged 40 to 59 years, respectively.

The tolerable upper imit (UL) for sodium, established by the Food and Nutrition Board of the
Institute of Medicine (IOM), ranges from 1.5 to 2.2 g/day for children, and 1s 2 3 g/day for
adolescents and adults (IOM, 2004a) These values are based on the effects of sodium on
blood pressure.
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Potassium

In unprocessed foods, potassium occurs mainly in association with bicarbonate-generating
precursors like citrate, and to a lesser extent with phosphate In foods to which potassium is
added in processing and in supplements, the form of potassium Is potassium chlonde In
addition to dietary sources, potassium is also commonly found in over-the-counter supplements,
where the maximum amount of potassium 1s 0.099 g (2 5 mmol) (PDRNS, 2001)

The dietary intakes of potassium by men and women in the U.S are 1.9 to 3.2 g/day (74 to
82 mmol/day) and 2.1 to 2.3 g/day (54 to 58 mmol/day), respectively (IOM, 2004b).

A UL was not established for potassium since intake from foods poses no risk to healthy
Individuals with normal kidney function as excess potassium i1s readily excreted in the urine.
The adequate intake (Al) values for potassium, established by the IOM, range from 0.4 to

0 7 g/day in infants, 3 0 to 4 7 g/day in children and teenagers, and 4.7 to 5.1 g/day in adults
(IOM, 2004b)

Lactate

Lactate or lactic acid is a normal intermediary metabolite of mammalian metabolic processes
formed pnimarily from muscular activity and is found in blood at concentrations of 80 to

170 mg/L. It has been estimated that the daily turnover of lactic acid is approximately 2 g/kg
body weight (FASEB, 1978). Lactic acid has been identified in a vanety of foodstuffs (dairy
products, fruit, breads, tea, coffee) especially those products that are fermented (r.e., cheese,
yogurt, beer, and wine) (Maarse and Visscher, 1992). The per capita consumption of lactic acid
from natural food sources was previously calculated in the GRAS notification for PURAC's
potassium lactate products, and was estimated to be 603 mg/day (8.61 mg/kg body weight/day)
by multiplying the estimated concentration in a specific food by the per capita disappearance of
that food (USDA, 1992).

Organic Acids and Sugars

Acetic acid 1s the major component of naturally fermented vinegar Formic acid 1s present in
fruits (including apples, strawberries, and raspberries) and honey. Also, propionate 1s
commonly found in cheese Fructose Is present iIn many commonly consumed foods, including
fruits and vegetables

Glucose, galactose, rhamnose, mannose, and xylose have been reported to be byproducts of
carbohydrate fermentation in the large intestine in rats fed diets containing maize starch, wheat
bran, guar gum, pectin, and beet fiber (Nyman and Asp, 1982). Xylose is a wood sugar that
occurs in various fruits and vegetables, and may be fermented to the sugar alcohol xylitol, which
IS & sugar substitute Glucosamine I1s found in a variety of foods (PDRHM, 2004)
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Estimation of Dietary Intake from the Proposed Food Uses

Estimates for all-person and all-user intakes of VERDAD for specific demographic groups and
for the total U.S. population were calculated based on the proposed food-uses and use-levels In
conjunction with food consumption data inciuded in the National Center for Health Statistics’
(NCHS) 2003-2004 National Health and Nutrititon Examination Surveys (NHANES) (CDC, 2006,
USDA, 2006). Approximately 93.7% of the total U S population was identified as consumers of
VERDAD from the proposed food-uses (7,748 actual users identified) On an all-user basis, the
mean Intake of VERDAD by the total U S. population from all proposed food-uses was
estimated to be approximately 6.55 g/person/day or 108.00 mg/kg body weight/day (see

Table 4) The heavy consumer (90" percentile) all-user intake of VERDAD by the total U.S
population from all proposed food-uses was estimated to be 12 31 g/person/day or

207 22 mg/kg body weight/day (see Table 5). Male adults were determined to have the highest
mean all-user intake of VERDAD of 8 45 g/person/day (99 08 mg/kg body weight/day) and the
highest 90" percentile all-user intake of VERDAD of 15.24 g/person/ day (176.93 mg/kg body
weight/day)

Table 4 Summary of the Estimated Daily Intake of VERDAD from All Proposed Food
Categories in the U.S. by Population Group (2003-2004 NHANES Data)
Age " A;t:fz-;l All-Person Consump::ion All-User Consumpt::m
Population Group g::::) Users J otal Mean Per?::ntile Mean Per?:gntile
sors (g) (@ {9) @)
Infants Qto2 64 4 589 215 545 298 619
Children 3to 11 985 1,268 494 702 502 905
Female Teenagers 12t0 19 96 4 956 526 100 553 1018
Male Teenagers 12t0 19 98 6 985 763 1315 7.78 1315
Female Adults 20 and Up 968 2,060 536 1005 556 10 11
Male Adults 20 and Up 975 1,880 825 15.04 845 15 24
Total Population All Ages 937 7,748 629 1216 6 55 12 31
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Table 5

Summary of the Estimated Daily per Kilogram Body Weight Intake of

VERDAD from All Proposed Food Categories in the U.S. by Population
Group (2003-2004 NHANES Data)

Actual All-Person Consumption All-User Consumption
. Age Group % # of th th

Fopulation Group (Years) | Users J:::'s (nnf;;:;) Per?:gntlle (nh:;ﬁ:;) Pergcgntlle

(ma/kg) (mg/kg)

Infants Oto2 64.4 599 175 91 448 62 243 91 506 86

Children 3to 11 98 5 1,268 184 11 346 30 187 02 348 52

Female Teenagers 1210 19 96 4 956 92.99 186 20 9772 187 56

Male Teenagers 1210 19 98.6 985 118.05 21919 120.30 22073

Female Adults 20 and Up 96 8 2,060 74 20 140 17 76.95 141 50

Male Adults 20 and Up 975 1,880 96 71 175 87 99 08 176 93

Total Popuiaticn All Ages 937 7,748 103 73 204 81 108 00 207 22

Estimation of Consumption of Organic Acids and Sugars from VERDAD

Estimates of the mean and 90™ percentile intakes of organic acids and sugars contained in
VERDAD were based on the mean and 90" percentile intakes in male adults (all-users) as to
represent an overestimate of consumption, as the highest intake values were calculated for this
population group [i.e., for lactate, 80% x 8 45 g/person/day (mean) and 80% x 15 24 g/person/
day (90" percentile)]. These estimates are presented in Table 6
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Table 6 Daily Consumption Estimates for the Components of VERDAD

Component Specification Mean (g) 90" percentile (g)
{maximum level)”

Lactate 80% 676 1219
Sodium 21% 169 320
Potassium 31% 262 472
Formate 0 6% 005 009
Acetate 6% 0 51 09
2-Hydroxybutyrate 0 25% 002 004
Succinate 1% 008 015
Propionate 7% 059 107
| Sugars 62% 052 094
Glucose 25% 021 038
Fructose 2.5% 021 038
Poly/Oligosaccharides® 12% 010 018
Glucose 0624% 005 ¢ 10
Galactose 0 24% 002 004
Rhamnose 0 108% 001 002
Glucosamine 0 096% 001 001
Mannose and Xylose 0 084% 001 001

? Expressed as percentage of the final product

® Poly/oligosacchandes are of varying length and composition, and consist on average of glucose (52%), Galactose
{20%), Rhamnose (9%}, Glucosamine (8%), Mannose and Xylose {(together 7%) Other sugars are present at levels
<0 1% of the total product

Consumption data and information pertaining to the individual proposed food-uses of VERDAD
were used to estimate the all-person and ali-user intakes of VERDAD for specific demographic
groups and for the total U.S. population. This type of intake methodology 1s generally
considered to be ‘worst case’ as a result of several conservative assumptions made In the
consumption estimates For example, it 1s often assumed that all food products within a food
category contain the ingredient at the maximum specified level of use It is highly unlikely that
all food products included in the intake calculations will contain VERDAD and that VERDAD will
be used at the maximum permitted use-level in all of the listed products In addition, it 1s well
established that the length of a dietary survey affects the estimated consumption of individual
users Short-term surveys, such as the typical 2- or 3-day dietary surveys, overestimate the
consumption of food products that are consumed relatively infrequently.

VERDAD s intended for use as a flavoring agent and anti-microbial agent for which sodium
lactate and potassium lactate are already approved in the U.S In these applications, VERDAD
IS Intended for use as a replacement for sodium lactate and potassium lactate at levels that will
not exceed the current maximum permitted concentration of sodium lactate or potassium
lactate. Therefore, the proposed use of VERDAD will not increase the current dietary intakes of
sodium, potassium, and lactate The other components of VERDAD are permitted for use in
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food at levels with no imits other than ¢cGMP, with the exception of 2-hydroxybutyric acid,
glucosamine, and xylose

DATA SUPPORTING THE SAFETY OF VERDAD

Because sodium lactate and potassium lactate are 1onic and will dissociate in vivo, the safety of
the ions may be considered separately Thus, this report presents a brief overview of the safety
data pertaining to sodium, potassium, and lactate. When available, data specific to sodium
lactate and potassium lactate have also been provided The safety of the other organic acid
and sugar components of VERDAD also I1s discussed.

Effects of VERDAD on Shelf-Life and Color

VERDAD from cane sugar or PURASAL S (PURAC’s sodium lactate product already permitted
for use in the U S.) was incubated with fresh pork loin or chicken breast at 4°C, over 35 and 10
days, respectively, to compare the effects of VERDAD and PURASAL S on shelf-life and color
of the meat products. Aerobic bacterial counts were performed at various intervals, and
spoilage was deemed to occur when the bactenal count was greater than log 6 colony forming
units per gram of meat The control sample of fresh pork loin was spoiled after 14 days,
whereas the fresh pork loin samples incubated with VERDAD or PURASAL S were spoiled after
28 days. Among chicken breast samples, the control sample was spoiled after 2.5 days,
whereas the samples incubated with VERDAD or PURASAL S were spoiled after 4.5 days.
These results indicate that VERDAD has similar efficacy as sodium lactate in extending the
shelf-life of fresh pork loin and chicken breasts Therefore, replacement of sodium lactate with
VERDAD in meat and poultry products will not affect the safety of the food consumed.

In addition to their effects on shelf-life, the ability of VERDAD and PURASAL S to alter the color
of spoling pork loin was evaluated. After 14 days of storage, the color of the controt pork loin
was no longer acceptable, which coincides with the time at which the product is considered
spoiled (>log 6 CFU/g). The color of pork loin incubated with 4% VERDAD or 4% PURASAL S
was no longer acceptable after 28 days, coinciding with the time at which the product was
considered spolled (>log 6 CFU/g) Therefore, the addition of VERDAD does not mask
spoilage, similar to PURASAL S

As the composition of VERDAD from cane sugar 1s similar to VERDAD from corn and beet
sugar, the efficacy of these products I1s similar.

Metabolic Fate

Sodium and potassium both are absorbed Iin the small intestine. Absorbed sodium is present in
the extracellular fluid, including plasma, intestinal fluid, and plasma water in concentrations of
around the 100 mmol/L range Systemic potassium levels are independent of intake due to the
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renal regulation of potassium balance Sodium and potassium largely are excreted in the urine
and the balance of therr levels 1s dependent on vanous hormones and systems. For example,
the renin-angiotensin-aldosterone axis 1s stmulated by reduced salt intake, blood volume, or
blood pressure, and acts to promote sodium retention and reabsorption in the kidney Similarly,
the sympathetic nervous system i1s also activated under conditions of sodium depletion and
suppressed when excess sodium 1s present. In contrast, atnal natriuretic peptide 1s released in
response to elevated blood volume and serves to counteract the renin-angiotensin-aldosterone
system Sodium homeostasis I1s also maintained by the kallikrein-kinin system, several
intrarenal mechanisms, and other factors regulating renal and medullary blood flow. Excess
potassium is removed by increasing excretion into the urine, whereas, a potassium deficiency
would result In decreased urninary excretion (Sheng, 2000). Rate of excretion via the kidneys 1s
dependent on the secretion of K* by renal tubular cells of the cortical collecting tubules
{Rodriguez-Soriano, 1995) and is regulated by the hormone aldosterone

Lactic acid s produced as an intermediate of anaerobic metabolism through the metabolism of
pyruvate. Orally administered sodium lactate has been reported to achieve maximal absorption
after 4 hours. Once absorbed, L-lactate may be converted to glycogen. Less than 1% of
L-lactate 1s excreted in the urine in comparison to D-lactate, where up to 30% may be excreted
in the urine

Toxicological Studies
Sodium

Results from several animal studies have demonstrated a strong positive association between
salt intake and cardiovascular disease, particularly stroke (Coyle, 1988, Chen et al., 1997)
Animals fed diets high in sodium (787 to 3,148 mg/kg body weight/day) had significantly
increased blood pressure, incidence of stroke, and susceptibility to infarctions compared to
those given low-sodium diets (59 to 118 mg/kg body weight/day)

Animal studies using Helicobacter pylori- (H pylor) infected animals have shown that high-salt
diets, providing approximately 500 to 3,000 mg Na/kg body weight/day, enhance the gasinc
carcinogenetic effects of H pylori (Fox et al., 1999; Kato ef al., 2006) Fox et al. (1999)
concluded that the high-sait diet worked synergistically with H. pylor to accelerate the
progression of gastric carcinogenesis by creating a hospitable environment for the colonization
of H. pylor

The doses used in the high-salt diets in these studies, ranging from 477 to 3,148 mg Na/kg body
weight/day, would provide a sodium intake for an adult human (weighing 70 kg) of 33 to

220 g/day These intakes are 7 to 46 times higher than the average male intake of sodium
within the U.S. population of 4 7 g/day, therefore, the effects observed in these studies are
unhkely to occur in humans.
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Potassium

Specific safety data on potassium lactate were limited to an ocular irmtation study in which New
Zealand White rabbits instilled into the conjunctival sac of the eye with 0 1 mL 60% aqueous
solution of potassium lactate were observed up to 7 days (Guillot ef al., 1982). Potassium
lactate was reported to be shghtly irmtating.

The benefits of a high-potassium diet (up to 2,110 mg/kg body weight/day for 6 weeks) against
hypertension and ischemic stroke In rats have been investigated in several studies (Zhou et af.,
1999, 2000; Pamnani et al., 2000; Dorrance et al., 2007). No adverse effects associated with
high potassium diets were reported by the study authors.

Lactate

Animal studies have demonstrated that various lactate salts or lactic acids are well tolerated In
short-term studies with lactic acid using rats (11 days) and dogs (2.5 months), no effects were
reported at doses up to 2,000 (rats) or 1,600 (dogs) mg/kg body weight/day (Faust, 1910, Furth
and Engel, 1930). Effects on adrenal cortical activity and organ weights observed in rabbits fed
120 to 200 mg lactic acid/kg body weight/day were not considered toxicologically significant as
they were observed with other organic acids or were attributed to an acid-base imbalance
(Jonek, 1961; Fazekas, 1949, 1954). The doses used In the Jonek and Fazekas studies would
provide an average 70 kg human with 8.4 and 14 g of lactic acid/day, respectively. These
doses are 14 and 23 times larger than the intake of lactic acid provided from background dietary
intake of lactic acid; thus, these effects would not be expected to occur in humans.

In a carcinogenicity study, calcium lactate produced no increases in the incidence of lesions or
tumors when fed at dietary concentrations of 0 (control), 2.5, or 5% (approximately 0, 2, or

3.9 g/kg body weight/day) to male and female F344 rats for a period of 2 years (Maekawa ef al.,
1991) Absolute kidney and relative brain weights were increased in some groups of treated
rats, however, there were no corresponding histopathological changes A no-observed-
adverse-effect level from this study was determined to be 3 9 g/kg body weight/day, the highest
dose tested, providing 1 6 g lactate/kg body weight/day.

Sodium lactate solution was shown to be negative for mutagenic activity in various strains of
Salmonella typhimurium (S. typhimurium), either in the presence or absence of metabolic
activation, at doses up to 100 mg/plate and did not induce structural or numencal chromosomal
aberrations in a Chinese hamster fibroblast cell line at doses up to 2.0 mg/mL (Ishidate et al.,
1984). Furthermore, lactic acid and calcium lactate have shown no mutagenic activity in

S. typhimunum at concentrations up to 2 7% or in Saccharomyces cerevisiae at concentrations
up to 5.0%, both with and without metabolic activation (Litton Bionetics, 1976) However, lactic
acid induced chromosomal aberrations in isolated Chinese hamster ovary cells when tested at
concentrations of 12 mM or greater and pH of 6 or lower, with or without metabolic activation
These concentrations were shown to produce cytotoxicity (Morita ef al., 1990) 006027
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Summary

The data from the avallable preclinical studies demonstrate that high-salt diets increase the nisk
of cardiovascular disease and induced gastric cancer, however, the high-salt diets administered
to the animals provided more than 6 times the average salt intake for humans Potassium has
been shown to have a beneficial effect in terms of reversing or preventing hypertension and
Ischemic stroke without any associated adverse effects. The safety of moderate intakes of
sodium and potassium 1s further supported by clinical studies (please see below)

Lactate has been reported to have low oral toxicity with a lack of adverse effects in feeding
studies in which up to 3,900 mg/kg body weight/day was administered to rats for 2 years
Likewise, lactate was proven to be non-genotoxic or mutagenic.

Clinical Studies

Sodium

The major adverse effect associated with increased sodium intake (as NaCl) is elevated blood
pressure. Numerous clinical intervention trials have been conducted to evaluate the relationship
between sodium intake and blood pressure. Overall, these indicate that decreased sodium
Intake lowers blood pressure levels, with a more pronounced reduction in hypertensive subjects
compared to non-hypertensive subjects. In trials that included 3 or more levels of sodium
intake, a direct, progressive, dose-response relationship was demonstrated in the majority of
studies (Kirkendall ef al, 1976, Luft ef al, 1979; Sullivan ef al., 1980, Roos et a/., 1985; Fuchs
et al., 1987; MacGregor et al., 1989; Bruun ef al., 1990; Ferri et al., 1996; Johnson ef al., 2001;
Sacks et af, 2001). Results from the largest trial demonstrated a decrease in systolic blood
pressure by 2.1 mmHg following a reduction in sodium intake from 3.3 g to 2.3 g/day (Sacks et
al., 2001) An additional decrease in sodium intake to 1.2 g/day resuited in further fowering of
blood pressure.

Observational studies generally indicate that higher sodium intake levels may increase the nisk
of cardiovascular disease (CVD), especially stroke (Kagan ef al 1985, Perry and Beevers,
1992; Yamon et al., 1994, Sasaki ef al., 1995, Alderman et al., 1997; Yang et al , 1997)
Sodium intake may contribute to increased stroke risk through its effects on blood pressure, but
there also 1s evidence that sodium may have a direct effect on stroke risk iIndependent of its
effects on blood pressure (Brahimi ef al., 1995; Tobian and Hanlon, 1990, Perry and Beevers,
1992; Xie et al., 1992).

Although the results of observational studies suggest that higher sodium intake levels increase
the nisk of CVD, there 1s a lack of well designed clinical trials that investigate the effects of
dietary sodium reduction on clinical measures of CVD. The IOM stated that these types of
studies are typically required to provide conclusive evidence of a causal relationship (I0M,

2004a)
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Findings from several studies demonstrate that there 1s a progressive relationship between
sodium intake {typically measured by urinary sodium excretion) and left ventnicular mass
(Schmeder et al., 1988, 1990, 1996; du Cailar ef al , 1989, 1992, 2002; Daniels et al., 1990,
Liebson et al., 1993, Kupari et al , 1994, Gerdts et al., 1996; Langenfeld et al., 1998), which 1s a
predictor of myocardial infarction, stroke, congestive heart failure, and sudden death. Sodium
may affect left ventricular mass etther directly or indirectly {(through its effects on blood
pressure)

Increased NaCl intake has been shown to result in elevated uninary calcium excretion in
numerous intervention studies (Shortt ef al., 1988; Nordin ef al., 1993; ltoh and Suyama, 1996;
Dawson-Hughes et al , 1996). However, as elevated calcium excretion may be accompanied by
increased intestinal calcium absorption (Breslau et al., 1982), the influence of sodium intake on
calcium balance is not clear Studies investigating the effects of sodium intake on markers of
bone resorption and formation have produced conflicting results (Greendale et al., 1994,
Matkovic et al , 1995; Devine et af , 1995, Jones ef al., 1997), as effects vary among age
groups, diets, and form of dietary sodium consumed. Increased consumption of sodium may
also result in the formation of renal stones (Burtis ef a/ , 1994; Curhan et al , 1997, Stamler and
Cirillo, 1997; Martini et al., 2000), as hypercalciuria is a risk factor for renal stone formation
(Strauss et al., 1982).

Studies evaluating the relationship between sodium intake and pulmonary function have
indicated that in most cases, increased sodium intake 1s related to bronchial reactivity,
bronchitis, and asthma (Burney ef al., 1986; Schwartz and Weiss, 1990; Carey et al., 1993,
Medici ef al., 1993; Tribe et al., 1994; Gotshall ef al., 2000;). However, no relationship between
sodum intake and pulmonary function was reported in studies conducted by Britton et al {1994)
and Zoia et al. (1995)

In support of the hypothesis that high intake levels of salt leads to destruction of the stomach
mucosa, rendering it susceptible to invasion by carcinogens (Correa et al, 1975), a significant
positive association between salt intake and gastric cancer incidence or mortality has been
reported In numerous studies (Montes et af, 1985; Bernstein and Henderson, 1985; Tsugane et
al., 1991, Kneller et al.,, 1992; Lee et al , 1995, Joossens et al., 1996, La Vecchia ef al., 1997,
Tsubono ef al., 1997; Palli ef al., 2001). However, no association between salt intake and
gastric cancer was observed in two studies conducted by lkeda et al. (1988) and Honjo et al.
(1994). Due to these opposing results and because the majority of evidence I1s based on
epidemiological studies rather than appropriately designed clinical trials, the IOM stated that the
evidence of the effects on sodium and gastric cancer 1s unclear in humans (IOM, 2004a).

As epidemiological studies and clinical tnals indicate that the major adverse effect associated
with increased sodium intake is elevated blood pressure, which in turn, may be a risk factor for
cardiovascular and renal diseases, an upper tolerable limit for sodium intake was established to
be 2.3 g/day Based on the proposed uses of VERDAD, the mean and 90™ percentile intakes of
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sodium were estimated to be 1.69 and 3 20 g/person/day, respectively, for male adults The
intake levels are based on several assumptions, such as VERDAD being used in 100% of the
proposed meat and poultry products, VERDAD being used at maximum proposed use-levels in
all products (4 8% on a dry weight basis), and adult male heavy-consumers being the most
conservative endpoint, which result in an overestimate of the mean and 90" percentile
estimated intakes for sodium. Furthermore, VERDAD is intended for use in the same foods and
at the same use-levels as those already approved for sodium lactate and potassium lactate as
an alternative antimicrobial or flavoring agent and will be used as a direct replacement.
Therefore, resulting intakes of sodium will not be increased compared to current dietary intakes.

Potassium

Excess potassium ingestion rarely produces toxicity in healthy individuals with no renal
impairment because of the kidney’s high capacity to excrete K™ (Sheng, 2000). However, acute
mntoxication with potassium was estimated by NRC (1880) to occur at sudden mcreases in
potassium intake levels of approximately 18 g/adult/day. In individuals with impaired renal
function or problems with aldosterone activity, excess potassium ingestion may lead to
hyperkalemia.

Hyperkalemia (>5.5 mmol K*/L. plasma) causes depolarization of the membrane resulting In
muscular weakness and cardiac arrhythmias (Rodriguez-Soriano, 1995). Higher plasma
concentrations (8 mmol K*/L plasma) may result in cardiac arrest In potassium-deficient
individuals, hypokalemia may result. Hypokalemia (<3 5 mmol K*/L plasma) causes
hyperpolanzation of membranes, interfering with the normal function of nerves and muscles and
results in decreased smooth muscle contractihty, which under severe conditions can lead to
cardiac arrhythmias, paralysis, metabolic alkalosis and eventual death (Rodriguez-Soriano,
1995).

The majonty of the safety data on potassium is related to its beneficial effects on hypertension.
In its review of potassium (NRC, 1989), the Committee on Diet and Health reviewed numerous
epidemiological and animal studies investigating the effect of dietary potassium levels on
hypertension and concluded that “an intake of >3 5 g/day of elemental potassium 1s associated
with a beneficial effect, and no threshold for this effect is known”

Because increased potassium intakes are considered to have a positive effect on hypertension,
and there are no reported adverse effects associated with the estimated potassium intakes from
the proposed uses of VERDAD (4.72 g/day in make heavy-consumers}, the consumption of
potassium contained in VERDAD does not pose a safety concern
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Lactate

In humans, calcium lactate supplements of 1 to 5 g/day (approximately 14 to 68 mg lactate/kg
body weight/day) have been used to supply the daily calcium requirement in adults without
adverse effects (Lieberman, 1930; Osol and Pratt, 1973). At a single dose of 10 g
(approximately 136 mg lactate/kg body weight/day), calcium factate was reported to produce
abdominal distress, vomiting, and diarrhea in healthy men (Lieberman, 1930). Newborn infants
and 4-month-old infants administered 6 g of calcium lactate in a 10% aqueous solution by
gavage (providing approximately 1,073 and 536 7 mg lactate/kg body weight/day, respectively)
were reported to have significantly increased serum calcium and mild diarrhea No other
adverse effects were reported (Durlacher ef al, 1946).

FASEB (1978) reviewed a number of studies in which lactic acid had been used to acidify infant
feeding formulas given to full and pre-term infants. These studies involved formulas made with
either L(+) or DL-lactate, with dose levels ranging from 600 to 1,275 mg/kg body weight/day for
periods of up to 36 days Most of the studies lacked comparative control groups In the studies
involving DL-lactate, metabolic acidosis and reduced growth were reported, mostly in pre-term
infants but also in some full-term infants Reduced growth rate, however, did not occur in the
absence of metabolic acidosis. The studies involving L(+)- tactate formulas did not report either
metabolic acidosis or reduced growth rates

In reviewing the safety of lactic acid and its sodium, potassium, and calcium salts, the Joint
FAOMWHO Expert Commitiee on Food Additives (JECFA, 1974) concluded that it was
"unnecessary to set ADI limits” for these additives since lactic acid is a normal constituent of
food and a normal intermediary metabolite in humans. In another review of the safety of lactic
acid and calcium lactate conducted by the Federation of American Societies for Experimental
Biology (FASEB, 1978) for the FDA, similar conclusions were drawn by the Select Committee
inchcating that lactic acid and calcium lactate were safe for use by "individuals beyond infancy
when they are used at levels that are now current or that might reasonably be expected in the
future”,

The evaluations of lactic acid (and its salts) by JECFA and FASEB indicate that consumption of
lactate from the proposed uses of VERDAD is safe.

Other Organic Acids and Sugars

2-Hydroxybutyrate 1s produced in mammals by the degradation of the amino acids methionine,
threonine, homoserine and 2-aminobutyric acid (Landaas, 1975) it has been detected in the
urine of healthy individuals at levels ranging from 0 10 to 2.68 ug/mL (Shima ef af , 2005) and its
production is enhanced in diabetics and during lactic acidosis (Shima et al., 2005: Pettersen ef
al., 1973). Its isomer, 3-hydroxybutyrate (also known as f-hydroxybutyrate), is a ketone body
that 1s generated in the hver from acetyl coenzyme A (CoA) during fasting conditions or in
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diabetic patients and is used as an energy source by the brain and heart (Stryer, 1995).
Moreover, butyric acid (a.k a. butanoic acid) is a short-chain fatty acid that occurs as an ester in
various fats and oils, including butter. It is expected that ingested 2-hydroxybutyrate wouid be
cleaved to form butyric acid

Based on the estimated 90" percentile intake of 15 44 g VERDAD/person/day for adult male all-
users, it was estimated that 40 mg 2-hydroxybutyrate/person/day would be consumed under the
proposed conditions of use Based on the 2006 per capita U S butter consumption, 180 mg
butyric acid/person/day is consumed from butter alone’. The consumption of 2-hydroxybutyric
acid from VERDAD 1s more than 4 times lower the dietary intake of butyric acid from butter
(Gould, 2007). This indicates that the added 2-hydroxybutyric acid from VERDAD would not
pose a safety concern

Glucosamine 1s an endogenous aminomonosaccharide synthesized from glucose (PDRHM,
2004) Itis commonly used as a supplement of up to 1,500 mg/day for people suffering from
osteoarthritis with little to no adverse events reported, which 1s 100 times higher than the intake
of glucosamine of 15 mg/day resulting from the proposed uses of VERDAD

Acetate, succinate, formate, and propionate are permitted for use in food in the U.S. with no
limitation other than cGMP (21 CFR 184.1005, 21 CFR 172.515, 21 CFR 186.1316, and 21
CFR 184 1081) (U.S. FDA, 2007a). Thus, consumption of these organic acids under the
intended conditions of use is of no safety concern

Glucose, fructose, galactose, rhamnose, and mannose are either permitted for use in food in the
U.S. or are major components of foods that are permitted for use in food in the U.S. Xylose is a
sugar that is present in a variety of fruits and vegetables and 1s consumed regutarly in the diet
The estimated intakes of these sugars from the intended uses of VERDAD are well below
dietary intake levels, therefore, there is no safety concern.

Summary

White the preclinical and clinical studies for sodium show that increased salt intake may cause
cardiovascular disease such as hypertension and stroke, the proposed uses of VERDAD will not
Increase current dietary intakes of sodium, as well as potassium and lactate, because VERDAD
1s intended as a direct replacement for sodium lactate and potassium lactate in meat and poultry
products Also, preclinical and clinical studies show that consumption of potassium and lactate
at the proposed levels of use present no safety concern.

* Per capita butter consumption = 4,73 Ib/year On a gram per day basis, (4 73 Ibs/year * 0 454 kg/Ib)/365 =588 g
butter/day Butter contains 3 to 4% butync acid, therefore daily mtake of butyric acid is 5 88 g/day * 0 3 or 5 88 g/day
* 0 04, which 1s equal to 0 18 to 0 24 g butync acid/day, respectively
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2-Hydroxybutyrate is produced in mammals from the degradation of several amino acids.
Furthermore, the estimated intake of 2-hydroxybutyrate resulting from the proposed uses of
VERDAD is 4.5 times lower than the intakes from butter The other components of VERDAD,
such as acetate, succinate, formate, glucose, fructose, galactose, rhamnose, mannose, xylose,
and glucosamine, either have regulatory status within the U S, are major components of foods
that have regulatory status within the U.S., or are consumed regularly in the diet at higher levels
than those estimated from the proposed uses of VERDAD. Thus, the consumption of the
components of VERDAD 1s expected to be of no safety concem.

SUMMARY

VERDAD 1s produced from fermentation using non-genetically modified bacteria that have a
long history of safe use in foods. Furthermore, Professor Eric Johnson has concluded that
these microorganisms are non-toxigenic and non-pathogenic. The final products (in solution)
contain approximately 50 to 60% sodium lactate or potassium lactate, as well as smail amounts
(<5% each) of organic acids (acetate, succinate, formate, 2-hydroxybutyrate, and propionate)
and sugars (glucose, fructose, and poly/oligosaccharides). These compounds are either
approved for use in food 1n the U S., are major components of foods with regulatory status in the
U S, are commonly consumed in the diet, or are endogenous to the body

Sodium lactate and potassium lactate are expected to be hydrolyzed in vivo into their respective
components, sodium, potassium, and lactate. These components are absorbed in the small
intestine and excreted in the urine or utilized within the body for energy or cellular signaling.

VERDAD is intended for use at the same levels and in the same meat and poulitry products as
those already approved for sodium lactate and potassium lactate for use as a flavoring or
antimicrobial agent. Because VERDAD is intended as a direct replacement for sodium lactate
and potassium lactate, the current intakes of sodium, potassium, and lactate will not be affected.
The mean and 90" percentile all-user intakes of VERDAD in the total U.S. poputation were
estimated to be 6 55 and 15 24 g/person/day, respectively The estimated intakes of sodium,
potassium, and lactate, based on adult male all-user heavy-consumer data (the population with
the highest estimated intakes of VERDAD), were 3.20, 4 72, and 12 19 g/person/day,
respectively These values are an over-estimate of the actual levels that would be consumed
from the use of VERDAD because of several conservative assumptions made in the intake
estimates. These include assumptions that all of the meat and poultry products in which
VERDAD is proposed for use will contain the ingredients, and that VERDAD will be used at the
maximum level.

The safety of sodium, potassium, and lactate is further supported by the available toxicological
and clinical studies, which indicate no adverse effects associated with moderate intakes of
sodium, potassium, and lactate Based on the entirety of the available scientific data, it is
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concluded that VERDAD s safe for their intended use in food. The data and information
summarized in this dossier demonstrate that VERDAD, meeting appropnate food-grade
specifications, would be GRAS hased on scientific procedures under the conditions of intended
use in foods, as described herein.
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CONCLUSION

We, the Expert Panel, have independently and collectively critically evaluated the data and
information summarized above and conclude that VERDAD, meeting appropriate focd-grade
specifications, is Generally Recognized as Safe (GRAS) under the conditions of intended use in
foods specified herein, based on scientific procedures.
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