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FOREWORD 

At the request of Neo Cremar Co., Ltd. (hereinafter "Neo Cremar"), GRAS Associates, 
LLC ("GA") has undertaken an independent safety evaluation of Neo Cremar's 
galactooligosaccharides (GOS) preparations. The purpose of the evaluation is to 
ascertain whether the intended food uses of GOS as described in Part 3 are generally 
recognized as safe, i.e., GRAS, under the intended conditions of use. In addition, Neo 
Cremar has asked that GRAS Associates act as an agent for the submission of this 
GRAS notification. 

Neo Cremar based its GRAS assessment on a large body of information that addressed 
the safety/toxicity of GOS, history of use of GOS and similar compounds, and 
compositional details, specifications, and method of preparation of the notified 
substance. 

Safety/toxicity studies performed with animals and human clinical trials were noted to 
have value. The composite safety/toxicity studies, in concert with dietary exposure 
information, ultimately provide the specific scientific foundation for the GRAS 
conclusion. 

In addition to the product specifications, chemical properties, manufacturing, and safety­
related information, Neo Cremar provided consumption/exposure information, along 
with other related documentation. This was augmented with an independent search of 
the scientific and regulatory literature extending through July 17, 2017. A GRAS 
assessment based primarily on the composite safety information, i.e., based on 
scientific procedures, was undertaken by Neo Cremar in concert with an Expert Panel 
review by GRAS Associates. Those references that were deemed pertinent to the 
objective at hand are listed in Part 7. 

PART 1. SIGNED STATEMENTS AND CERTIFICATION 

A. Claim of Exclusion From the Requirement for Premarket Approval Pursuant to 
Proposed 21 CFR 170.36(c)(1)1 

In accordance with the 21 CFR 170 Subpart E, regulations for GRAS notices, Neo 
Cremar Co., Ltd. is pleased to submit a notice that we have concluded that 
galactooligosaccharides (GOS) derived from lactose are Generally Recognized As Safe 
(GRAS), and therefore, are not subject to premarket approval, under the intended 
conditions of food use. 

1 See 81 FR 54960, 17 August 2016.Accessible at: https://www.gpo.gov/fdsys/pkg/FR-2016-08-17/pdf/2016-19164.pc!f 
(Accessed 4/15/17). 
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This conclusion is based on scientific procedures as detailed herein and on the opinion 
of independent experts qualified by scientific training and expertise to evaluate the 
safety of GOS under the conditions of intended use in food and infant formula. 

Signed: 

Agent for Neo Cremar 

Steven Overgaard Date: 8/24/17 

President 

GRAS Associates, LLC 

27499 Riverview Center Blvd. 

Suite 212 

Bonita Springs, FL 34134 


B. Name and Address of Responsible Party 

Neo Cremar Co. , Ltd. 

A-714, Hyundai Knowledge Center 11, 

Beobwon-ro 11-gil, Songpa-gu, Seoul, 

05836, South Korea 


As the Responsible Party, Neo Cremar Co., Ltd. ("Neo Cremar") accepts responsibility 
for the GRAS conclusion that has been made for its GOS preparations that will be 
marketed as standardized powder or liquid under the names Nature's GOS, Mother's 
OLIGO/Beauty OLIGO, or Goat OLIGO, as described in the notified substance safety 
evaluation; consequently, GOS preparations, which meet the conditions described 
herein, are not subject to premarket approval requirements for food ingredients. 

C. Common Name and Identity of Notified Substance 

The common name of the ingredient to be used on food labels is 

galactooligosaccharides (GOS). 


D. Conditions of Intended Use in Food 

Neo Cremar intends to use galactooligosaccharides (GOS) as an ingredient in selected 
conventional foods, coffees, and teas at levels ranging from 0.3 to 11 grams GOS per 
serving, the same levels as other GOS products that have been determined to be 
GRAS and received "no questions" letters from the FDA (GRN 484, Clasado, 2013; 
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GRN 285, GTC Nutrition, 2009a; GRN 518, New Francisco, 2014; GRN 334, Yakult, 
2010). Thus, the dietary exposure to Neo Cremar's GOS from the intended uses will not 
increase in the GOS-consuming population in the United States. The estimated mean 
and 901

h percentile exposures to Neo Cremar's GOS from the intended uses in selected 
conventional foods are 12.2 and 25.3 grams per person per day (g/p/d) and in coffees 
and teas is 4.4 g/p/d for the total population. 

Furthermore, Neo Cremar's galactooligosaccharides are intended for addition to term 
infant formula, and follow-on formula at a use level providing up to 7.8 grams of GOS 
per L of the reconstituted or ready to consume product as an alternative to 
oligosaccharides found in milk of lactating women. The same use of GOS and the 
resulting exposures from it have been estimated in a recent GRAS notice to FDA, 
submitted by Nestle Nutrition (GRN 620). 

The serving levels reflect good manufacturing practices principles in that the quantities 
added to foods should not exceed the amounts reasonably required to accomplish its 
intended technical effect. 

E. Basis for GRAS Conclusion 

Pursuant to 21 CFR 170.30(a) and (b), Neo Cremar's GOS have been concluded to be 
GRAS on the basis of scientific procedures as discussed in the detailed description 
provided below. 

GOS are not subject to premarket approval requirements of the FD&C Act based on 
Neo Cremar's conclusion that the substance is GRAS under the conditions of its 
intended food use. 

Neo Cremar and GRAS Associates certify, to the best of our knowledge, that this GRAS 
notice is a complete, representative, and balanced assessment that includes all relevant 
information, both favorable and unfavorable, available and pertinent to the evaluation of 
safety and GRAS status of GOS. 

F. Availability of Information 

The data and information that serve as the basis for this GRAS Notice will be 
maintained at the offices of Neo Cremar, and will be made available during customary 
business hours, by: 

Jaehwan Kim, CEO 
Neo Cremar Co., Ltd. 
A-714, Hyundai Knowledge Center 11 
Beobwon-ro 11-gil, Songpa-gu, Seoul, 
05836, South Korea 
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Tel: +82-2-401-4088 
Fax: +82-2-401-4087 

Should FDA have any questions or request additional information regarding this notice, 
Neo Cremar will supply these data and information. 

Neo Cremar and GRAS Associates, LLC certify that no data or information contained 
herein are exempt from disclosure under the Freedom of Information Act (FOIA). No 
non-public, safety-related data were used by the Expert Panel to reach a GRAS 
conclusion. 

PART 2. IDENTITY, METHOD OF MANUFACTURE, SPECIFICATIONS, AND 
PHYSICAL OR TECHNICAL EFFECT 

A. Chemical Identity of Ingredient 

GOS is derived from cow's milk or goat's milk lactose via a transgalactosylation 
catalyzed by ~-galactosidase enzyme that has been determined to be safe, as 
discussed in Part 6.C. 

The common name of the substance of this notice is galactooligosaccharides (GOS), 
and the substance is also known as transgalactosylated oligosaccharide, transgalacto­
oligosaccharide and oligogalactosyl-lactose. The terms transoligosaccharide (TOS) and 
trans-galacto-oligosaccharide (TGOS) are synonymously used for GOS. However, the 
term GOS is used most frequently, and is therefore used in this dossier. 

The subject of this GRAS assessment will be marketed under the names Nature's GOS, 
Mother's OLIGO/Beauty OLIGO, and Goat OLIGO. 

GOS is manufactured using a beta-galactosidase enzyme preparation derived from 
Bacillus circulans that mainly generates oligomers with beta-1,4 linkages. All GOS 
ingredients on the market have slightly different oligosaccharide profiles; however, 
trisaccharides with beta-1,3, beta-1,4, and beta-1 ,6 linkage configurations typically 
dominate the oligomer distribution in most GOS preparations. GOS consists of di- to 
octa-saccharides composed of 1-7 galactose units linked to a glucose .molecule at the 
reducing end. The trisaccharide [0-beta-D-galactopyanosyl-( 1-4 )-0-beta-D­
galactopyranosyl-( 1-4 )-beta-D-glucose] is the major saccharide among others found in 
GOS. The molecular weight of the individual oligosaccharides ranges from 342 
(disaccharide) to 1,315 (octasaccharide) Daltons. 

The chemical structure of GOS is shown in Figure 1. In the figure, p represents 0 to 6 
sugar moieties. 
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Figure 1. General Chemical Structure of GOS 

CH,011 
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B. Manufacturing Processes 

Neo Cremar's GOS is produced by a contract manufacturer to Neo Cremar's 
specifications, as well as at Neo Cremar's own facility. Both facilities are ISO 22000 
certified, and are Organic, and Halal Certified. Neo Cremar manufactures Nature's GOS 
series from organic cow's milk lactose in both liquid (Nature's GOS-L, Nature's GOS­
CL) and powder (Nature's GOS-P) forms, as well as high-purity Mother's OLIGO series, 
which will also be marketed under the name Beauty OLIGO, in liquid (Mother's OLIGO­
L and Mother's OLIGO-CL) and powder (Mother's OLIGO-P and Mother's OLIGO-CP) 
forms. Neo Cremar also manufactures Goat OLIGO-CL from goat's milk lactose. 

Neo Cremar's GOS preparations are manufactured through a multi-stage process from 
food grade cow's or goat's milk-derived lactose via a trans-galactosylation reaction 
catalyzed by a (3-galactosidase enzyme obtained from a proprietary strain of the 
nontoxigenic non-pathogenic microorganism, Bacillus circulans, which is commonly 
used in food processing. The enzymatic reaction is performed by incubating !3­
galactosidase with a lactose solution. Lactose is dissolved in reverse osmosis (RO) 
water and a pH adjustment is performed. Then, !3-galactosidase from Bacillus circulans 
is added to synthesize GOS. All reactions are terminated by heating at 95°C. This 
process results in the formation of a syrup containing at least 55% to 65% GOS. All 
finished products containing different levels of GOS (from 27% to 77%) are prepared 
from this syrup. 

1. Nature's GOS Series Production 

For the preparation of Nature's GOS series from organic cow's milk-derived lactose, 
following the termination of the enzymatic reaction, the syrup is either pH adjusted with 
citric acid prior to filtration, as is the case for Nature's GOS-CL, or directly filtered, as 
with Nature's GOS-L, in several steps through a diatomite filter aid and a 0.5 µm 
cartridge filter, and then microfiltered through a 0.22-0.25 µm membrane filter. The 
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filtered GOS liquid is evaporated, resulting in the formation of Nature's GOS-Lor 
Nature's GOS-CL liquid preparations. For the preparation of Nature's GOS-P powder, 
the 55% GOS syrup is blended with maltodextrin, after which three filtration steps are 
performed. The resulting liquid mixture is evaporated, spray dried, and packaged. A 
manufacturing flow chart for these processes is provided in Figure 2. 

Figure 2. Manufacturing Process of Nature's GOS Preparations 

2. Mother's/Beauty OLIGO Series Production 

For the preparation of high purity Mother's/Beauty OLIGO series from cow's milk 
lactose, the GOS content is further increased through fermentation by adding yeast to 
the 55-60% GOS syrup that was produced by enzymatic hydrolysis with ~­
galactosidase. The yeast is derived from a non-toxigenic non-pathogenic 

microorganism, Saccharomyces cerevisiae, commonly used in food processing. The 
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syrup resulting from the fermentation is treated with activated carbon for decolorization 
and filtered in several steps. Ion exchange chromatography is utilized for further 
purification . The pooled fractions are either evaporated, resulting in Mother's/Beauty 
OLIGO-L or Mother's/Beauty OLIGO-CL liquid, or dried with a spray dryer into a powder 
(Mother's/Beauty OLIGO-P or Mother's/Beauty OLIGO-CP). A flow chart of the 
production process is provided in Figure 3. 

Figure 3. Manufacturing Process of Mother's/Beauty OLIGO Preparations 

3. Goat OLIGO-CL Series Production 

Goat OLIGO-CL is manufactured from goat's milk lactose in a similar production 
process as is used for the cow's milk lactose-derived oligosaccharides. The enzymatic 
reaction is terminated by heating, and the syrup is filtered in several steps through a 
diatomite filter aid, and a 0.5 µm cartridge filter, and is then microfiltered through a 

GRAS ASSOCIATES, LLC 	 Page 10of140 

http:OLIGQ.CP


GRAS Notice -Galactooligosaccharides (GOS) 

Neo Cremar 8/24/17 


0.22-0.25 µm membrane fi lter. The purified GOS is evaporated, resulting in the 
production of Goat OLIGO-CL. A flow chart of the production process is provided in 
Figure 4. 

Figure 4. Manufacturing Process of Goat OLIGO-CL 
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All raw materials used in the manufacturing process comply with Food Chemicals 
Codex (FCC) 101

h Edition specifications. All filters and resins comply with 21 CFR 173 
specifications. Specifications and supporting documentation for the raw materials and 
processing aids are provided Appendix 1. 
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C. Product Specifications 

1. Specifications for Neo Cremar's Cow's Milk Lactose-Derived GOS 
Preparations and Supporting Methods 

Neo Cremar has established specifications for its organic and non-organic cow's milk 
lactose-derived GOS ingredients, and analyses of 3 non-consecutive lots of each 
preparation demonstrate that each Nature's GOS and Mother's/Beauty OLIGO product 
is consistently manufactured to comply with established specifications. The specification 
parameters comprise physical appearance, purity, and GOS distribution, as well as 
limits for potential chemical and microbiological impurities and contaminants. These 
specifications are similar to those presented in previous GOS GRAS notifications 
(Clasado, 2013; 2014; Friesland Foods Domo, 2007; GTC Nutrition, 2009a; b; 
International Dairy Ingredients, 2013; Nestle Nutrition, 2016; New Francisco, 2014; 
2015; Yakult, 2010). 

Table 1. Specifications for Neo Cremar's Nature's GOS-L Preparation 

Physical and 
Chemical 

Parameters 

Nature's GOS·L 
Specifications 

Results of Batch Numbers

• • •Appearance Form & 
Color 

Yellow syrup Pass Pass Pass 

Assay(DM) More than 55.0% GOS 63.46% 62.88% 61.48% 

Dry Matter More than 75.0% 76.5% 76.66% 76.4% 

Sulfated Ash Less than 0.3% 0.20% 0.22% 0.19% 

Nitrogen Less than 0.1 % ND ND ND 

Nitrite Less than 2.0 ppm ND ND ND 

pH (10% solution) 4.0-7.0 6.23 6.22 5.95 

Viscosity (25°C) 1,000 - 5,000 cPs 1,468 1,387 1,432 

Lead Less than 1.0 ppm ND ND ND 

Arsenic Less than 0.1 ppm ND ND ND 

Cadmium Less than 0.06 ppm 0.0008 ppm 0.0009 ppm 0.0008 ppm 

Mercury Less than 0.1 ppm 0.004 ppm 0.004 ppm 0.006 ppm 

Total Plate Count Less than 3,000 cfu/g 50 cfu/g 50 cfu/g 50 cfu/g 
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•
Results of Batch NumbersPhysical and Nature's GOS·LChemical SpecificationsParameters 

Yeast and Mold Less than 50 cfu/g Negative Negative Negative• • 
E.coli Negative in 25 g Negative Negative Negative 

Coliform (mpnlg) Negative in 25 g Negative Negative Negative 

Negative in 75 gSalmonella spp. Negative Negative Negative 

Negative in 75 g NegativeStaphylococcus aureus Negative Negative 

Enterobacter sakazakii Negative in 300 g Negative Negative Negative 

ND = not detected; OM= Dry matter 
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Table 2. Specifications for Neo Cremar's Nature's GOS-CL Preparation 

Physical and Results of Batch Numbers 
Nature's GOS-CLChemical Specifications • •Parameters 

Appearance Form & 
Yellow syrup Pass Pass PassColor 

Assay (OM) More than 57.0%GOS 62.1% 62.0% 61.9% 

Dry Matter 74.0-76.0% 75.3% 75.8% 75.2% 

Lactose (OM) Less than 23.0% 18.08% 18.02% 18.01% 

Glucose (OM) Less than 22.0% 18.98% 19.12% 19.21% 

Galactose (OM) More than 0.8% 0.82% 0.83% 0.87% 

Sulfated Ash Less than 0.3% 0.2% 0.21% 0.21% 

Nitrogen Less than 0.1% ND ND 0.001% 

Nitrite Less than 2.0 ppm ND ND ND 

pH 3.2-3.8 3.53 3.57 3.72 

Viscosity (25°C) 1,000 ­ 5,000 cPs 1,478 1,495 1,423 

Arsenic Less than 0.1 ppm ND ND ND 

Lead Less than 1.0 ppm ND ND ND 

Cadmium Less than 0.06 ppm 0.0014 ppm 0.0018 ppm 0.0014 ppm 
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Results of Batch NumbersPhysical and 
Nature's GOS.CL

Chemical SpecificationsParameters 

Mercury Less than 0.1 ppm •0.009 ppm 0.01 ppm 0.009 ppm 

Total Plate Count Less than 3,000 cfu/g 30 cfu/g 50 cfu/g 50 cfu/g 

Yeast and Mold Less than 50 cfu/g Negative Negative Negative 

E. coli Negative in 25 g Negative Negative Negative 

Coliform (mpn/g) Negative in 25 g Negative Negative Negative 

Salmonella spp. Negative in 75 g Negative Negative Negative 

Staphylococcus aureus Negative in 75 g Negative Negative Negative 

Enterobacter sakazakii Negative in 300 g Negative Negative Negative 

ND = not detected; OM =dry matter 

Table 3. Specifications for Neo Cremar's Nature's GOS-P Preparation 

Physical and Results of Batch Numbers 
Nature's GOS-P

Chemical 
Specifications • • •Parameters 

Appearance Form & 
White to yellow powder Pass Pass Pass

Color 

Assay (DM) More than 33.0% GOS 33.5% 34.1% 34.3% 

Moisture Less than 5.0% 3.45% 3.42% 3.36% 

Sulfated Ash Less than 0.3% 0.11 % 0.12% 0. 11 % 

Nitrogen Less than 0.1 % 0.001 % 0.001% ND 

Nitrate Less than 50 ppm 23.2 ppm 24.8 ppm 26.3 ppm 

Nitrite Less than 0.5 ppm ND ND ND 

pH (10%solution) 3.0 - 6.0 4.2 4.71 4.32 

Lead Less than 1.0 ppm ND ND ND 

Arsenic Less than 0.1 ppm ND ND ND 

Cadmium Less than 0.06 ppm 0.0007 ppm 0.0006 ppm 0.0008 ppm 
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Results of Batch NumbersPhysical and 
Nature's GOS·P 

Chemical Specifications
Parameters 

Mercury Less than 0.1 ppm 0.004 ppm 0.002 ppm 0.001 ppm• 
Total Plate Count Less than 1,000 cfulg 10 cfu/g 20 cfu/g 10 cfulg 

Yeast and Mold Less than 50 cfu/g Negative Negative Negative 

E.coli Negative in 25 g Negative Negative Negative 

Coliform (mpn/g) Negative in 25 g Negative Negative Negative 

Salmonella spp. Negative in 75 g Negative Negative Negative 

Staphylococcus aureus Negative in 75 g Negative Negative Negative 

Enterobacter sakazakii Negative in 300 g Negative Negative Negative 

GRAS Notice -Galactooligosaccharides (GOS) 
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ND =not detected; DM =dry matter 

Table 4. Specifications for Neo Cremar's Mother's OLIGO-L a Preparation 

Physical and Results of Batch Numbers 
Mother's OLIGO·L

Chemical Specifications • • •Parameters 

Appearance Form & Clear to yellow syrup Pass Pass Pass
Color 

Assay(DM) More than 70.0% GOS 71 .62% 72.43% 72.64% 

Dry Matter More than 75.0% 76.36% 76.69% 76.78% 

Sulfated Ash Less than 0.3% 0.14% 0.1 5% 0.14% 

Nitrogen Less than 0.1 % 0.05% 0.06% 0.05% 

Nitrite Less than 2.0 ppm ND ND ND 

pH (10% solution) 4.0-7.0 6.21 6.30 6. 12 

Viscosity (25°C) 1,000-5,000cPs 1,882 cPs 1,869 cPs 1,879 cPs 

Lead Less than 1.0 ppm ND ND ND 

Arsenic Less than 0.1 ppm ND ND ND 

Cadmium Less than 0.06 ppm 0.0028 ppm 0.0028 ppm 0.0029 ppm 
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Physical and 
Chemical 

Parameters 

Mercury 

Mother's OLIGO·L 
Specifications 

Less than 0.1 ppm 

Results of Batch Numbers

• • •0.006 ppm 0.007 ppm 0.008 ppm 

Total Plate Count Less than 3,000 cfu/g 30 cfu/g 50 cfu/g 50 cfu/g 

Yeast and Mold Less than 50 cfu/g Negative Negative Negative 

E.coli Negative in 25 g Negative Negative Negative 

Coliform (mpn/g) Negative in 25 g Negative Negative Negative 

Salmonella spp. Negative in 75 g Negative Negative Negative 

Staphylococcus aureus Negative in 75 g Negative Negative Negative 

Enterobacter sakazakii Negative in 300 g Negative Negative Negative 

• Mother's OLIGO-L will also be marketed as Beauty OLIGO-L 
ND = not detected; OM =dry matter 

Table 5. Specifications for Neo Cremar's Mother's OLIGO-CLa Preparation 

Physical and Results of Batch Numbers 
Mother's OLIGO-CLChemical 

Specifications • • •Parameters 

Appearance Form & Clear to yellow syrup Pass Pass Pass
Color 

Assay(DM) More than 75.0% GOS 77.16% 77.23% 77.19% 

Dry Matter 74.0-76.0% 75.4% 75.8% 75.9% 

Lactose (OM) Less than 23.0% 17.57% 17.3% 17.46% 

Glucose (OM) Less than 5.0% 1.86% 1.87% 1.88% 

Galactose (OM) More than 0.8% 3.41% 3.60% 3.53% 

Sulfated Ash Less than 0.3% 0.21% 0.20% 0.21% 

Nitrogen Less than 0.1 % ND ND 0.001% 

Nitrite Less than 2.0 ppm ND ND ND 

pH 3.2-3.8 3.21 3.48 3.52 

Viscosity (25°C) 1,000-5,000 cPs 1,427 cPs 1.486 cPs 1,476cPs 
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Physical and 
Mother's OLIGO-CLChemical Specifications

Parameters 

Lead Less than 1.0 ppm 

Arsenic Less than 0.1 ppm 

Cadmium Less than 0.06 ppm 

Mercury Less than 0.1 ppm 

Total Plate Count Less than 3,000 cfu/g 

Yeast and Mold Less than 50 cfu/g 

E.coli Negative in 25 g 

Coliform (mpn/g) Negative in 25 g 

Salmonella spp. Negative in 75 g 

Staphylococcus aureus Negative in 75 g 

Enterobacter sakazakii Negative in 300 g 

Results of Batch Numbers

• • •ND ND ND 

ND ND ND 

0.0038 ppm 0.0038 ppm 0.0039 ppm 

0.006 ppm 0.007 ppm 0.006 ppm 

30 cfu/g 30 cfu/g 40cfu/g 

Negative Negative Negative 

Negative Negative Negative 

Negative Negative Negative 

Negative Negative Negative 

Negative Negative Negative 

Negative Negative Negative 

a Mother's OLIGO-CL will also be marketed as Beauty OLIGO-CL 

ND =not detected; DM =dry matter 


Table 6. Specifications for Neo Cremar's Mother's OLIGO-P3 Preparation 

Physical and 
Chemical 

Parameters 

Appearance Form & 
Color 

Assay (DM) 

Moisture 

Sulfated Ash 

Nitrogen 

Nitrate 

Nitrite 

pH (10%solution) 

Results of Batch Numbers 
Mother's OLIGO-P 

Specifications • • •White to yellow Pass Pass Passpowder 

More than 70.0% GOS 71.4% 72.54% 71 .14% 

Less than 5.0% 4.20% 3.20% 3.30% 

Less than 0.3% 0.16% 0.15% 0. 16% 

Less than 0.1% ND ND 0.01% 

Less than 50 ppm 19.8 ppm 19.8 ppm 20.1 ppm 

Less than 0.5 ppm ND ND ND 

4.0-7.0 6.08 6.07 6.27 
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Physical and 
Chemical 

Parameters 

Mother's OLIGO-P 
Specifications 

Results of Batch Numbers

• • •Lead Less than 1.0 ppm ND ND ND 

Arsen ic Less than 0.1 ppm ND ND ND 

Cadmium Less than 0.06 ppm 0.0005 ppm 0.0006 ppm 0.0005 ppm 

Mercury Less than 0.1 ppm 0.007 ppm 0.008 ppm 0.008 ppm 

Total Plate Count Less than 1,000 cfu/g 10 cfu/g 10 cfu/g 20 cfu/g 

Yeast and Mold Less than 50 cfu/g Negative Negative Negative 

E.coli Negative in 25 g Negative Negative Negative 

Coliform (mpn/g) Negative in 25 g Negative Negative Negative 

Salmonella spp. Negative in 75 g Negative Negative Negative 

Staphylococcus aureus Negative in 75 g Negative Negative Negative 

Enterobacter sakazakii Negative in 300 g Negative Negative Negative 

• Mother's OLIGO-P will also be marketed as Beauty OLIGO·P 

ND =not detected; DM =dry matter 


Table 7. Specifications for Neo Cremar's Mother's OLIGO-CPa Preparation 

Physical and 
Chemical 

Parameters 

Mother's OLIGO·CP 
Specifications 

Results of Batch Numbers

• • •Appearance Form & 
Color 

White to light yellow 
powder Pass Pass Pass 

Assay (DM) More than 75.0%GOS 77.12% 77.53% 76.75% 

Moisture Less than 5.0% 3.3% 3.2% 3.1% 

Lactose (DM) Less than 23.0% 17.71% 17.34% 18.01% 

Glucose (DM) Less than 5.0% 1.86% 1.89% 1.95% 

Galactose (DM) More than 0.8% 3.31 % 3.24% 3.29% 

Sulfated Ash Less than 0.3% 0.11% 0.1 2% 0.11% 

Nitrogen Less than 0.1 % ND ND 0.001% 
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Physical and Results of Batch Numbers 
Mother's OLIGO-CP

Chemical Specifications •Parameters 

Nitrate Less than 50 ppm 24.6 ppm 

Nitrite Less than 0.5 ppm ND 

pH (10%solution) 3.0-6.0 4.67 

Lead Less than 1.0 ppm ND 

Arsenic Less than 0.1 ppm ND 

Cadmium Less than 0.06 ppm 0.0006 ppm 

Mercury Less than 0.1 ppm 0.005 ppm 

Total Plate Count Less than 1,000 cfu/g 10 cfu/g 

Yeast and Mold Less than50 cfu/g Negative 

E.coli Negative in 25 g Negative 

Coliform (mpn/g) Negative in 25 g Negative 

Salmonella spp. Negative in 75 g Negative 

Staphylococcus aureus Negative in 75 g Negative 

Enterobacter sakazakii Negative in 300 g Negative 

• •25.8 ppm 24.7 ppm 

ND ND 

4.55 4.62 

ND ND 

ND ND 

0.0007 ppm 0.0006 ppm 

0.007 ppm 0.005 ppm 

20 cfu/g 10 cfu/g 

Negative Negative 

Negative Negative 

Negative Negative 

Negative Negative 

Negative Negative 

Negative Negative 

• Mother's OLIGO-CP will also be marketed as Beauty OLIGO-CP 

ND =not detected; DM =dry matter 


Neo Cremar analyzes its GOS preparations by high performance liquid chromatography 
(HPLC) following the AOAC 2001.02 method (Determination of TGOS). In addition to 
the presentation of key specifications found in Table 1-Table 7, certificates of analysis 
for three representative lots of each GOS preparation are provided in Appendix 2. The 
chromatograms for a representative lot of each GOS preparation are provided in 
Appendix 3. The collection of these reports demonstrates that the substance is well 
characterized and meets the established purity criteria . 

2. Specifications for Neo Cremar's Goat's Milk Lactose-Derived GOS 
Preparations and Supporting Methods 

Neo Cremar has established specifications for its goat's milk lactose-derived GOS 
ingredients, and analyses of 3 non-consecutive lots demonstrate that Goat OLIGO-CL is 
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consistently manufactured to comply with established specifications. The specification 

parameters comprise physical appearance, purity, and GOS distribution, as well as 

limits for potential chemical and microbiological impurities and contaminants. These 

specifications are comparable to those established for cow's milk lactose-derived GOS 

preparations, as described in Part 2.C.1. 


Table 8. Specifications for Neo Cremar's Goat OLIGO-CL Preparation 

Physical and Results of Batch Numbers 
Goat OLIGO-CL

Chemical Specifications • • •Parameters 

Appearance Form & 
Clear to yellow syrup Pass Pass PassColor 

Assay(OM) More than 57% GOS 59.4% 59.2% 59.3% 

Ory Matter 74-76.0% 75.8% 75.3% 75.2% 

Lactose (OM) Less than 23.0% 17.29% 20.14% 18.8% 

Glucose (OM) Less than 22.0% 21.53% 18.72% 20.6% 

Galactose (OM) More than 0.8% 1.83% 1.98% 1.92% 

Sulfated Ash Less than 0.3% 0.05% 0.05% 0.05% 

Nitrogen Less than 0.1 % 0.008% 0.008% 0.008% 

Nitrite Less than 2.0 ppm NO ND ND 

pH 3.2-3.8 3.55 3.66 3.57 

Viscosity (25°C) 1,000-5,000 cPs 1,212 cPs 1,527 cPs 1,463 cPs 

Lead Less than 1.0 ppm ND ND ND 

Arsenic Less than 0.1 ppm ND ND ND 

Cadmium Less than 0.06 ppm 0.001 2 ppm 0.0015 ppm 0.0013 ppm 

Mercury Less than 0.1 ppm 0.009 ppm 0.01 ppm 0.009 ppm 

Total Plate Count Less than 3,000 cfu/g 30 cfu/g 50 cfu/g 50 cfu/g 

Yeast and Mold Less than 50 cfu/g Negative Negative Negative 

E. coli Negative in 25 g Negative Negative Negative 

Coliform (mpn/g) Negative in 25 g Negative Negative Negative 
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Physical and 
Chemical 

Parameters 

Salmonella spp. 

Goat OLIGO-CL 
Specifications 

Negative in 75 g 

Results of Batch Numbers

• • •Negative Negative Negative 

Staphylococcus aureus Negative in 75 g Negative Negative Negative 

Enterobacter sakazakii Negative in 300 g Negative Negative Negative 

ND =not detected; OM = dry matter 

Neo Cremar analyzes its Goat OLIGO-CL preparation by HPLC. In addition to the 
presentation of key specifications found in Table 8, certificates of analysis for three 
representative lots of Goat OLIGO-CL are provided in Appendix 4. The chromatogram 
for a representative lot of Goat OLIGO-CL is provided in Appendix 5. The collection of 
these reports demonstrates that the substance is well characterized and meets the 
established purity criteria. 

D. Physical or Technical Effect 

GOS are intended to be added to term infant formula and follow-on formula, and in a 
variety of conventional foods, as dietary sources of non-digestible oligosaccharides. 

E. Stability Data on Galactooligosaccharides 

The stability of GOS has been well-documented in the literature and in previous GRAS 
notifications. GOS are generally reported to be stable under high temperature and 
acidic cond itions. 

With respect to GOS syrup, Sangwan et al. (2011) states: 

"GOS syrup is very stable under low pH conditions. Storage at low pH will not 
degrade GOS ... [t]hey are stable to pH 2 at 37°C for several months .. . The 

presence of p-type linkages makes them resistant to high temperature in acidic 

medium. They remain unchanged after treatment at 160°C for 10 min at neutral 
pH and after treatment at 120°C for 10 min at a pH of 3 [and] for 10 min at a pH 
of 2." 

In a study of GOS formed during the production of yogurt with p-galactosidase enzyme, 
Venica et al. (2015) reported no changes in the content of GOS over the refrigerated 
storage period in different yogurt matrices. The authors noted that GOS stability could 
be decreased in yogurts of different cultures or with enzymes functioning under different 
pH conditions. 
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Stability data presented in previously submitted GRNs can be summarized, as follows: 

• 	 A liquid GOS preparation was reported to be stable at pH values ranging from 3­

7 and high temperature conditions (80-120°C). A soft drink model system was 
also used to demonstrate stability under pre-pasteurization, post-pasteurization, 
and storage at 7 days, 3 months, and 6 months (GRN 236; Friesland Foods 
Domo, 2007). 

• 	 A 6-month stability study was conducted on powdered GOS stored at 30°C and 
80% relative humidity (RH). It was reported that the GOS was shelf-stable for at 
least 6 months. Solutions of 5% GOS, at pH values ranging from 3-7, were also 
reported to be stable (GRNs 285 and 286; GTC Nutrition, 2009a; b). 

• 	 A GOS syrup was reported to be stable over a period of 18 months; however, a 
"slight" decrease in pH and a darkening of color was observed over time. These 
observations were attributed to the presence of monosaccharides. Under 
elevated temperature (up to 55°C) and low pH (2 or 3) conditions, the GOS syrup 
was reported to be stable (GRN 334; Yakult, 2010). 

• 	 A GOS syrup was reported to be stable under accelerated (30°C and 65% RH or 

40°C and 75% RH) and real-time storage conditions (25°C and 60% RH) over a 
period of 6 months. A darkening of the syrup, and corresponding increase in 
caramel taste, was observed, and was more distinct in the samples stored at 

40°C and 75% RH. These observations are not a safety concern, and the GOS 
content was not significantly altered over time. 

Samples of GOS powder were reported to be stable at 25°C over the course of 
24 months. 

GOS in a fruit juice matrix with a pH of 4.5, stored at room temperature, was 
reported to be stable over the course of 6 months. In addition, GOS solutions at 
pH values ranging from 5-7 and temperatures from 80-120°C were observed to 
be stable over the course of 30 minutes, whereas some hydrolysis of galacto­
oligosaccharides were observed in solutions with pH values ranging from 3-4 
under high temperature conditions (GRN 484; Clasado, 2013). 

• 	 Disintegration of GOS has been reported at temperatures exceeding 110°C; 
however, no supporting data was provided (GRN 489; International Dairy 
Ingredients, 2013). 
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2. Stability Data for Neo Cremar's Galactooligosaccharides Preparation 

Neo Cremar is currently conducting a 24-month shelf-stability study on its GOS 
preparations. Samples of each GOS preparation are stored under ambient conditions 
over the course of the study, and are tested for assay, moisture, and microbiological 
parameters at 0, 6, 12, 18, and 24 months. 

Summary tables (Table 9-Table 16) of the available shelf-stability data are presented for 
each GOS preparation below. 
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Table 9. Nature's GOS-L Shelf-Stability Data 

.------ -~, NCOG20160406 NCOG20160511 I NCOG20160601 l 
1

Parameter Date 201s I 201~~01t.04 2016. 2016 l 2017--,- I I 2016. T:s. 1·2017 ~ I :\ 
I 0406 I 1007 05 0511 11 12 i 0511 I OSOi I :~-~7 01 l I1 ~ 1 ~I . 

j At>r.0arnncc Yollnw •yruo Passed Pnssod ' P:ssed ~asse<I I Passed I ,- IPassed IPassed Pass~ - - ~Pa~~sd I 
1·- I ~- ·---t-- - I . --!--~ . I 

Dryma!torl'~l <:75% 7681 76.9 I 77.2 • 77.17 77.2 779 77.2 I 77.8 783 


7 57 1
[ Gos (i~I --'- ; 55% . 57.54 I 56.32 ,- 56.5 I r 57~. · ·--1 ~"~ I ''·· ! ­
'J.O Jn I''"" ~"""' '' I soocru,, I " "o I "' ' " I "' I w i " j I 

nR ~ 1 ----..1 

1Tcial j NoQl10g ND 1 N.D \ ND I --- N.O .ND N.D I ND ---:-:-- N.D - j 1 
I E~orooaC1enaccae ,_ --- I 
, Yeast and Molds I 50CFU1g N.D \ N.O ; N.O N.O ND ND --+ N 0 ;;;--J ! 1 
l Baci•lus cetous Nn~'g N.O ' 'J 0 I N.O - I 'l.O~D ! ~.- ~-~-D - ­

ND =not detected 
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Table 10. Nature's GOS-CL Shelf-Stability Data 

~-

I 

!~ 
OGCL20170116 OGCL20170120 

I r-
Parameter 2017. 2017 I 

0116 01 20 
I 

I 
I 

Apoearance Yellow syrup Passed I Passed II 

1 Dry matter(%) 2':75% 
I 

75.3 I 
75.8 

i GOS(%) 2 57% 62.1 62.0 

Total Mesophllic 

bacteria 
SOOCFU/g 30 50 

Total 

I I I IIEnlerobac1e•1aceae 
Neg/10g N.D N.O 

i 

I Yeast a1d Molds 50CFU/g N.0 N.D i 
Bacillus cereus Neglg N.D !

I 
N.0 

I 
OGCL20170123 I

--111-1! 2017 ! 

l 0123 j 
1 

I 
Passed I ! 

I I 

i 75.2 

61.9 

I 

I50 

I I 
N.D 

I 

N.D 

I N.O 

ND =not detected 
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Table 11. Nature's GOS-P Shelf-Stability Data 

j~i OGCP20161103 l OGCP20161208 j OGCP20170126 

Date I 1 ' ~I I I I I"'""'""" ' '"' '°" "'' 20'7 I '°'' 
11 03 os.02 12 c~ oo 01 I 01 .2a 1 I 

-~ I 

""""'"' . ,,:·:.... '"'"' [ e..~d I '"'°' ''"" I I '""" I . I I i 
Molsturo (%) I ~5.0% 3.45 

GOS(%) 

Total Mesophllic 

bacteria 

Total 

Enterobaclerlaceae 
1 

Yeast and Molds 

Bacillus ceieus 

:::. 33% 33.5 

SOOCFU/g 10 

Neg/10g I NO 

5-0CFU/g I N.D 

Nll!lfg I N.D 

3.45 3.42 3.43 3.36 I 

33.1 34.1 34.0 34.3 

30 20 20 I 10 

N.D N.D N.D I N.D 
I 

N.O N.O N.D I N.D 

N.O N.D N.D N.D I j 

ND = not detected 
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NCM020150524 NCM020150528 NCM020150618 l
r , Date I - -- - - I I I 1 . -----i- - l I 

Parameter i .~\ 2015 I 2015 I 201€ . I 2016 2017 2015 I 2015 I 2016 2016 2017 2015. 20~5 I 201a I ~16. I 2017 
1l 0525 11.2s • cs.23 I 11.23 os 25 os.2a 1• 2a I o~ •~ 1121 os.2a I oe 1e 12 n : cs.11 1?..18 06 P I 

, ISpec. I . ' j ! ' 
1 

I Apoemr~ce - \ Cloar to I Passed Passed Passed II Passed Passed IP:ssod Passed Passed Passed Passed Passed I Passed I Passed Passed I Passed I 
y&llO\•SllfW I 

oryma11er<~µ~s% 1s.8 16.a ; 16.8 1s.1 155 16.2 1s.1 76.1 162 1 15s 15.8 1s.8 I 15.1 15.s 151 

~OS ('Yo) ~0% 73.5 i 73,4 73.3 73.5 73.4 72.9 72.8 72.8 72 6 72.5 73.6 73.5 i 73 5 73.4 73 4 I 
Total Mesoohil; ' 

500CFU/g , N.D N.D I N.D 10 10 N.o 20 20 20 40 No N.D \ 30 40 ~o \

I bacterlR I . i 

T•" I I . I I I I- ~Neg/10g N.D J N.0 N.O N 0 N.O 'IJ.O N.O N.O N.O N.0 I N.O N.O N.D N.D N 0 
:.me-oba::tePa<:eae . I 

1~ast and lv'o'ds 50CFU1g ND j N.D ND N.D - N.D N.D N.D N.D ! N.D· ! 5 N.D ~!----;;--~.D I N.D I 
~~. T Neg/~ --"' o j_N.o ___!4 o L N.o N.o N.o -'-~~ N.o N.o I ~.o l N.~ I No , _ "'c_J N.o N.o 
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Table 12. Mother's OLIGO-L Shelf-Stability Data 

:B: 

ND =not detected 
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1 
A.ppemance -·~· ·- I P11s~ed Passed Passed I Passed I Passod \ Passed I Passed Passed ;~=-Passed ~a! 

ye!'ow svrup 
~~~~~~-+~~~~~~~---!~ - ·~~+-~~


I Dry m::ittcr (o/o i I 74-76% 74 a 75.2 75.4 75 5 75 5 74.8 75 2 75.6 75.5 75 5 74.B 74.9 I 75.2 75 5 75.5 


GOS{%\ .:: 75% 77.1! 77.20 76 91 76.84 76.88 78 12 78.20 78.09 77.98 77.82 77.85 77.55 77.22 \. 76.87 1 76.42_ 

Tolal ~esoph•lc I SOOCFU/g I 30 40 40 I 40 40 I 20 30 I 30 40 I 50 20 30 I 30 ! 4C . 70I I 
b~C:.Olia I

1 
I 
I Tolal I Nog/10g N.D ·1~0 N.D N.O N.D N.D N.D N.O N.D 1· N.D I N.D I N.D I I ~· N.D I 
EnlerobaC'erl:'~ _J__ 

'•M"""""" "°""'' ;H NO KO I •o N.0 NO N.0 N.0 N.O s N.O I N.O N.O 
 - ,DI 

I Bacillus c:reus I Ncg/g I ~ N.O I N.D N.D N.D ND N.D N.D N.D N.D N.D N.D N.D N.D J N.~ 
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Table 13. Mother's OLIGO-CL Shelf-Stability Data 

­

ND= not detected 
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1 
NCMP20141209I--· NCMP20140519 NCMP20140827 

Date I l I I
ParameterI . 7014 I 2014 2015 2015. I .20'6 20'.< ~ 2015 I 2016 t

I 0519 ~8 os 28 I 12.09 os ·o II 12 09 ~s 11 12.09. 1 I 11.21 I 05.18 111!? I 0517 II 0927 J2.27 .27 0:2.28 
"'" :: I '"' '"' :,, I 2016. 

I ISpec ~ i 
I I : 
• - ' - -L---,- While to I .. 

arance I Passed Passed Passed Passed Passed J Passed Passed Passed \ Passed Passed IPassed I Passed [ Passed \ Passed l Passec; 
ycl f}llf po\\'(1f'!:r I 

ure (%) ; ~5% 3.11 3.32 \ 3.31 3.58 4. 11 3.40 , 3.44 3.56 I 3.58 3.82 3.70 j 3.78 3.86 I 4.1 \ 4.0~ ~ 
~?OS(%) <: 70% - 72.4 I 72.1 71 .9 72.2 70.9 72.8 I 722 71 .6 70.8 70.8 71.75 71.4 '. 712 I 70.9 ~~ 

1
To!af Mesophilic j ~-' SOOCFU/g I 10 20 20 20 40 N.D N.D 10 20 40 N.D N.D 30 I 40 I 60Ibactena I · 
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Table 14. Mother's OLIGO-P Shelf-Stability Data 
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ND =not detected 
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Table 15. Mother's OLIGO-CP Shelf-Stability Data 

ND = not detected 
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Table 16. Goat OLIGO-CL Shelf-Stability Data 
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The stability data in the scientific literature for GOS, the stability testing data 
presented for GOS in previously submitted GRNs, and the data supplied by Neo 
Cremar in Table 9 through Table 16, support the position that Neo Cremar's GOS 
preparations are well-suited for the intended food uses. 

PART 3. DIETARY EXPOSURE 

Neo Cremar intends to use its GOS preparations as substitutes for other GOS 
preparations that are currently used in selected conventional foods , coffees and teas 
at levels ranging from 0.3 to 11 g GOS per serving. There are no new food uses 
proposed for GOS by Neo Cremar. The same uses of GOS and the resulting 
exposures from it have been estimated in previous GRAS notices to FDA (GRN 285, 
334, 484 and 518). The food categories and the intended use levels of GOS are 
summarized in Table 17. 

As mentioned earlier, Neo Cremar also intends to market GOS as an ingredient for 
addition to term infant formula and follow-on formula at a use level providing up to 
7.8 g of GOS per L of the reconstituted or ready to consume product as an 
alternative to oligosaccharides found in human milk of lactating women. Previously 
other GOS products in infant formula have been determined to be GRAS (GRN 620; 
GRN 569; GRN 495; GRN 334; GRN 286; GRN 236). Neo Cremar intends to use its 
GOS in the same food products and at levels proportional to those mentioned in 
GRN 620, which proposed to increase the use levels in infant formulas from 7.2 to 
7 .8 g per day and received a "no questions" letter from FDA. 

Table 17. Intended Uses of Galactooligosaccharides 

Food Category 
Approximate 

serving size (g) 

Maximum g 
GOS per 
serving• 

Beverage concentrated (powder) 250 5 

Bread 50 0.5 

Brownies 40 0.4 

Cakes, heavy weight 125 1.25 

Cakes, light weight 55 0.55 

Cakes, medium weight 80 0.8 

Cheese soups 245 1.5 

Coconut beverages 250 4 

Coffee and tea 240 1.5 

Coffee cakes, crumb cakes, doughnuts, Danish-style pastries, sweet 
rolls, sweet quick type breads, muffins, toaster pastries 

55 0.55 
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Food Category 
Approximate 

serving size (g) 

Maximumg 
GOS per 
serving• 

Coffee creamers and whiteners (liquid) 15 0.8 

Coffee creamers and whiteners (powder) 2 0.8 

Cookies 30 0.3 

Crackers that are usually used as snacks 30 0.3 

Egg soups; soups with legumes. as major ingredient; soups with 
grain products as major ingredient; potato soups; deep-yellow 
vegetable soups; tomato soups; other vegetable soups 

245 1.5 

French toast, pancakes 110 1.1 

Frozen dairy desserts 125 3 

Fruit drinks such as fruit juice drinks, fruit flavored drinks, sports 
drinks, etc. 

250 5 

Fruit juices (including citrus fruit juices) and nectars 250 4 

Fruit juices, vegetable juices and juice mixtures baby food 125 2 

Grain-based bars with or without filling or coating, e.g., breakfast 
bars, granola bars, rice cereal bars 

40 0.4 

Jellies, jams, preserves 20 5 

Infant formula and follow-on formula 7.8 g/L NA 
Ice cream 125 1.28 

Milk based meal replacement 250 5 

Milk desserts, frozen like ice creams 75 1.5 

Milk drink 250 9.5 

Milk, milk substitute such as soy milk 250 5 

Non-fruit beverages, including energy drinks 250 11 

Novelty snacks 30 1.28 

Pasta 55 1.28 

Pies, cobblers, fruit crisps, turnovers, other pastries 125 1.25 

Pudding and custards including baby foods 108 1.5 

Ready-to-eat cereals 35 0.7 

Ready-to-eat cereals (dry) for baby food 15 0.6 

Ready-to-serve cereals for baby food 110 0.6 

Soy beverages 240 3 

Syrup flavorings 30 3 

Vegetable juices 250 4 

Waffles 85 0.85 
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Food Category 
Approximate 

serving size (g) 

Maximum g 
GOS per 
serving• 

White sauces, milk gravies and cheese sauces 80 1 

Yogurt 225 7.5 

a Use levels are consistent with those stipulated in GRN 334, GRN 484, GRN 518 and GRN 620. 

A. Estimate of Dietary Exposure to the Substance 

The intended use of GOS in the same foods and at proportional use levels as those 
in GRN 285, GRN 334, GRN 484, and GRN 518 is not expected to noticeably affect 
the intake of GOS in the overall diet of the public from introduction into the market by 
another supplier who will have to compete in essentially the same markets and 
foods. Based on a statistical analysis of potential dietary intake, in the GRN 334 
notice it was estimated that the mean consumption of GOS for the total population 
would be 12.2 g per person per day (0.28 g per kg bw per day) and the 90th 
percentile consumption would be 25.3 g per person per day (0.70 g per kg bw per 
day). For the intended uses of Neo Cremar's GOS in coffees and teas, the daily 
exposure to GOS from the intended uses in coffee and tea is 5.0 grams per person 
per day for adult males and 4.4 grams per person per day for the total population 
(users only), which was determined in GRN 484. 

The exposures from use of GOS in infant formula have been estimated in previous 
GRAS notices to FDA (GRN 620; GRN 569; GRN 495; GRN 334; GRN 286; GRN 
236). In the estimates reported by GTC Nutrition in GRN 286, survey data from the 
National Center for Health Statistics (NCHS) 2003-2004 National Health and 
Nutrition Examination Survey (NHANES) were used. This analysis suggests that 
80% of the U.S. infant population is expected to consume GOS from these intended 
food uses. The intended use of GOS in infant formula at the maximum intended use 
level of 7.8 g per L was estimated to result in the mean and 90th percentile dietary 
intakes of 6.4 and 9.2 g per infant per day, respectively, for infants aged 0 through 6 
months (GRN 620). For infants aged 7 through 12 months, the mean and 90th 
percentile all-users intakes of GOS was estimated as 5.6 and 8.6 g per infant per 
day, respectively. This analysis also revealed that only 3.7% of toddlers aged 1 to 2 
years were estimated to consume GOS from infant formula uses with estimated 
intakes of 3.0 and 7.1 g per child per day for 90th percentile consumers. 

B. Estimated Dietary Exposure to Any Other Substance That is Expected to be 
Formed In or On Food 

No other substances are expected to be formed in or on food under the intended 
uses of Neo Cremar's GOS preparations. 
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C. Dietary Exposure to Contaminants or Byproducts 

There are no known concerns regarding dietary exposure to contaminants or 
byproducts of GOS. 

PART4. SELF-LIMITING LEVELS OF USE 

There are no known self-limiting levels of use. 

PART 5. EXPERIENCE BASED ON COMMON USE IN FOOD BEFORE 1958 

A. Other Information on Dietary Exposure 

1. History of Traditional Medicinal and Human Food Use 

There are no known documented medicinal or human food uses of GOS prior to 
January 1, 1958. 

2. Summary of Regulatory History of Galactooligosaccharides 

Galactooligosaccharides are approved for use in certain applications in the US, 
Canada, EU, and Australia and New Zealand, as described below. 

3. U.S. Regulatory History 

Based on available information from FDA's GRAS Notice Inventory website (FDA, 
2017) as of August 1, 2017, FDA has issued 11 "no questions" letters on GRAS 
notices on galactooligosaccharides preparations. A summary of these filings is 
presented in Table 18. 

Table 18. FDA's GRAS Notice Inventory on GOS Preparationsb 

COMPANY 
FDA GRAS 
IDENTIFIER 

INTENDED FOOD USES 

1. Mead Johnson & 
Company 

GRN 233• 
Milk-based term infant formula at levels not 
to exceed 2 g/L GOS 

2. Friesland Foods Domo GRN 236 
Term infant formula at a level of 5 g/L GOS, 
and in various foods at 1·7.5 g/serving 

3. GTC Nutrition GRN 285 
Baby, infant, and toddler foods at 0.86·1.28 
g/serving; in various foods at 1.28 g/serving 

4. GTC Nutrition GRN 286 
Term infant formula and follow-on formula 
at 7.2 g GOS/L 

5. Yakult Pharmaceutical 
Industry Co., Ltd. 

GRN 334 
Term infant formula at 7.2 g/L GOS and in 
various foods at 0.3·9.5 g/serving 

6. Clasado, Inc. GRN 484 Ingredient in foods and beverages 
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PREPARATIONCOMPANY FDA GRAS IDENTIFIER 

1. Bonlac Foods Limited GRN 11 Calcium casein peptone-calcium phosphate 
2. American Dairy 

Products Institute 
GRN 37 Whey protein isolate and dairy product solids 

3. Glanbia Ingredients, 
Inc. 

GRN 52 Whey mineral concentrate 

4. Farmland National 
Packaging Company, 
LP. 

GRN 67 Milk-derived lactoferrin 

5. OMV International GRN77 Milk-derived lactoferrin 
6. Arla Foods 

Ingredients amba 
GRN 78 D-Tagatose (produced from lactose) 

7. Rhodia Inc. GRN 128 
Skim milk or dextrose culture with 
Propionibacterium freudenreichii subsp. 
Shermanii 

8. aLF Ventures, LLC GRN 130 Bovine milk-derived lactoferrin 
9. Snow Brand Milk 

Products Co., Ltd., 
And IAS Co., Ltd. 

GRN 196 Bovine milk basic protein fraction 

10. Calpis Co. Ltd. GRN 199 Concentrated hydrolyzed milk protein 
11. CJ Cheiljedang, Inc. GRN 352 D-Tagatose (produced from lactose) 

12. Amour Proteines GRN 376 Milk mineral concentrate 
13. Morinaga Milk 

Industry Co., Ltd. 
GRN 464 Cow's milk-derived lactoferrin 

14. Moringa Milk Industry GRN 465 Cow's milk-derived lactoferrin 
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COMPANY 
FDA GRAS 
IDENTIFIER 

INTENDED FOOD USES 

7. International Dairy 
Ingredients, Inc. 

GRN 489 
Infant formula at 4 g/L, infant and toddler 
foods at 3.8 mg/g, and in various foods at 
2.66 g/serving 

8. Clasado, Inc. GRN 495 
Term infant formula and follow-on formula 
at 7.2g/L GOS 

9. New Francisco 
Biotechnology 
Corporation 

GRN 518 Ingredient in foods 

10. New Francisco 
Biotechnology 
Corporation 

GRN 569 
Term infant formula and follow-on formula 
at 7.2g/L GOS 

11 . Nestle Nutrition GRN 620 
Term infant formula and toddler formula at 
7.8g/L GOS 

• Combination of galacto-oligosaccharides and polydextrose. b GRN 671 , submitted by Vitalus Nutrition Inc., regarding 
galacto-oligosaccharides, was filed by FDA on an unknown date, and FDA has since been asked to cease their evaluation. 

In addition, a number of other cow's milk- and goat's milk-derived ingredients have 
been reviewed by FDA and subsequently issued a "no questions" letter. These 
GRNs are listed in Table 19 and Table 20, respectively. 

Table 19. FDA's GRAS Notice Inventory on Other Cow's Milk-Derived 

Preparations3 
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COMPANY 

Co., Ltd. 
15. American Dairy 

Products 
lnstitute/U.S. Dairy 
Export Council 

16. Leprino Foods 
Company 

17. Synlait Milk Ltd 

FDA GRAS IDENTIFIER 

GRN 504 

GRN 633 

GRN 669 

PREPARATION 

Concentrated milk proteins 

Whey protein 

Cow's milk-derived lactoferrin 

a Although not specified in all dossiers, there is a high likelihood that the raw material used in manufacture was 
derived fromcow's milk. 

Table 20. FDA's GRAS Notice Inventory on Goat's Milk-Derived 
Preparations 

COMPANY FDA GRAS IDENTIFIER INTENDED FOOD USES 

1. Ausnutria Hyproca GRN 644 
Non-fat dry goat milk and goat whey 
protein 

A number of other similar oligosaccharides have also been determined to be GRAS 
for use in a variety of foods , as shown in Table 21. 

Table 21. FDA's GRAS Notice Inventory on Other Oligosaccharide 
Preparationsa 

COMPANY 
FDA GRAS 

IDENTIFIER 
PREPARATION 

1. GTC Nutrition Company GRN44 Fructooligosaccharide 

2. BioNeutra Inc GRN 246 lsomalto-oligosaccharide mixture 

3. Fugeia NV GRN 343 
Wheat bran extract composed primarily of 
xylo· and arabinoxylo-oligosaccharides 

4. Shandong Longlive Bio· 
technology Co., Ltd. 

GRN458 Xylooligosaccharides 

5. lngredlon Incorporated GRN 537 Short-chain fructo-oligosaccharides 

6. Tata Chemicals Limited GRN 605 Fructo-oligosaccharides 
7. New Francisco Biotechnology 

Corporation 
GRN 623 Fructooligosaccharides 

a GRN 674, submitted by BioNeutra North America Inc. regarding isomalto-oligosaccharides, was fi led by FDA on October 
14, 2016, and is presently under review. 

4. Canadian Regulatory History 

Health Canada's Food Directorate has reviewed and accepted 
galactooligosaccharides ("mixture of galactose oligomers enzymatically produced 
from lactose derived from whey") as an approved dietary fiber (Health Canada, 
2013). 
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5. European Regulatory History 

GOS produced from milk lactose has been on the EU market for many years and its 
use in infant and follow-on formula is regulated by Commission Directive 
2006/141/EC. A combination of GOS and fructo-oligosaccharides (FOS) may be 
added to infant formulas and follow-on formulas such that their total content does not 
exceed 8 grams per L. 

Vivinal GOS, produced by Friesland Foods/Campina Domo, is outside the scope of 
the novel food Regulation as it was on the EU market before May 15, 1997. The 
following Substantial Equivalence applications have been reviewed and found 
satisfactory by The Food Authority of Ireland in the recent years: Oligomate GOS for 
use in foods including infant and follow-on formulae (FSAI, 2013) and Nestle's GOS 
for addition to infant and follow-on formula at levels of 7.8 grams per L (FSAI, 2016). 

6. Other Regulatory History 

Food Standards Australia New Zealand (FSANZ) also reviewed the safety of the 
addition of GOS and inulin-derived substances to traditional foods, including infant 
formula and follow-on formula . Following its assessment, the agency concluded that 
the addition of GOS to infant formula up to a concentration of 8 grams per L is safe 
(FSANZ, 2008). The agency concluded that infant and follow-on formula containing 
up to 8 grams per L of inulin-derived substances and/or GOS, singularly or 
combined, in any ratio, are unlikely to pose a risk to infants. This conclusion was 
based on data from clinical trials in which infants were provided formulas 
supplemented with up to 10 grams per L of inulin-derived substances and GOS and 
no adverse effects were noted. 

PART6. NARRATIVE 

GOS has been extensively reviewed by national and international agencies including 
FDA, SCF, and FSANZ, and have been demonstrated to be safe for use as an 
ingredient in a variety of foods, including infant formula. In several published 
experimental studies and review articles, the toxicity potential of GOS has been 
summarized. These studies include metabolic (in vitro and in vivo) experiments, 
short- and long-term toxicity in experimental animals, as well as clinical studies in 
adults and infants. A literature search of recent publications from scientific databases 
was conducted on GOS to identify any additional or new publications. Pertinent 
information related to the safety, primarily from recent publications, is summarized in 
the following sections. 
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A. GRAS Criteria 

FDA defines "safe" or "safety" as it applies to food ingredients as: 

" ... reasonable certainty in the minds of competent scientists that 

the substance is not harmful under the conditions of its intended 

use."2 


Amplification is provided in that the conclusion of safety is to include probable 
consumption of the substance in question, the cumulative effect of the substance 
and appropriate safety factors. It is FDA's operational definition of safety that serves 
as the framework against which this evaluation is provided. 

Furthermore, in discussing GRAS criteria, FDA notes that: 

" ... General recognition of safety requires common knowledge, 

throughout the expert scientific community knowledgeable about the 

safety of substances directly or indirectly added to food, that there is 

reasonable certainty that the substance is not harmful under the 

conditions of its intended use." 


'"Common knowledge' can be based on either 'scientific 

procedures' or on experience based on common use in food prior 

to January 1, 1958."3 


FDA discusses in more detail what is meant by the requirement of general 
knowledge and acceptance of pertinent information within the scientific community, 
i.e., the so-called "common knowledge element," in terms of the two following 
component elements:4 

• 	 Data and information relied upon to establish safety must be generally 
available, and this is most commonly established by utilizing published, peer­
reviewed scientific journals; and 

• 	 There must be a basis to conclude that there is consensus (but not 
necessarily unanimity) among qualified scientists about the safety of the 
substance for its intended use, and this is established by relying upon 
secondary scientific literature such as published review articles, textbooks, or 

2 See 21 CFR 170.3 (e)(i) and 81 FR 54959 Available at: https://www.federalregister.gov/documents/2016/08/17/2016­
19164/substances-generally-recognized-as-safe (Accessed on 4/15/17). 

J See 81 FR 54959 Available at: https://www.federalregister.gov/documents/2016/08/17/2016-19164/substances-generally­

recognized-as-safe 


(Accessed on 4/15/17). 
4 See Footnote 1. 
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compendia, or by obtaining opinions of expert panels or opinions from 
authoritative bodies, such as JECFA and the National Academy of Sciences. 

General recognition of safety based upon scientific procedures shall require the 
same quantity and quality of scientific evidence as is required to obtain approval of a 
food additive. General recognition of safety through scientific procedures shall be 
based upon the application of generally available and accepted scientific data, 
information, or methods, which ordinarily are published, as well as the application of 
scientific principles, and may be corroborated by the application of unpublished 
scientific data, information, or methods. 

The apparent imprecision of the terms "appreciable," "at the time, " and "reasonable 
certainty" demonstrates that the FDA recognizes the impossibility of providing 
absolute safety in this or any other area (Lu, 1988; Renwick, 1990; Rulis and Levitt, 
2009). 

As noted below, this safety assessment to ascertain GRAS status for GOS for the 
specified food uses meets FDA criteria for reasonable certainty of no harm by 
considering both the technical and common knowledge elements. 

B. Neo Cremar's Findings on the Safety of Galactooligosaccharides 

1. Absorption, Distribution, Metabolism & Excretion (ADME) Studies 

The metabolism of GOS has been previously described, in detail and the related 
physiological effects of GOS consumption on gastrointestinal physiology have been 
well characterized (Friesland Foods Domo, 2007; GTC Nutrition, 2009a; Yakult, 
2010). 

It is generally recognized that GOS is not hydrolyzed by human salivary or 
pancreatic enzymes and passes undigested and unabsorbed to the colon. There 
galacto-oligosaccharides become available for bacterial fermentation by the 
indigenous microflora of the gut resulting in the production of innocuous metabolites 
(e.g., short-chain fatty acids, C02, H2) that are common fermentation products of the 
normal diet (Smiricky-Tjardes et al. , 2003; Suarez et al., 1999). The unfermented 
dietary GOS are excreted in the feces . Although in vitro studies have reported slight 
differences in the efficiency by which particular bacterial species metabolize GOS 
(German et al., 2008; Ishikawa et al., 1995), fermentation by the intestinal microflora 
is indiscriminate to the oligosaccharide linkage and molecular weight, and bacterial 
metabolism of dietary galacto-oligosaccharides transported to the colon is expected 
to be largely complete (Matsumoto et al. , 2004; Ohtsuka et al. , 1991 ). 

The consumption of galacto-oligosaccharides by humans, rats, and pigs has been 
demonstrated to reduce the intestinal and fecal pH, improve fecal consistency, 
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increase production of short-chain fatty acids and gas (i.e., C02 and H2), and 
promote the growth of colonic Bifidobacteria and Lactobaci/li spp. within the colon. 
These effects are generally recognized as desirable nutritional effects (Roberfroid et 
al. , 2010). In addition, systemic effects produced by GOS in some studies of animals 
and in human trials include positive changes in mineral balance (i.e. , calcium, 
magnesium, and phosphorus), beneficial effects on plasma levels of cholesterol, 
increased production of soluble immunoglobulin A (lgA), modulation of systemic 
cytokine levels and immune cell responses toward a less inflammatory state, 
increased numbers of immune cells that could phagocytose invading pathogens, and 
decreased incidence of atopic disease in at-risk subjects. 

2. Toxicological Studies 

GOS preparations, produced from lactose by enzymatic synthesis, have consistently 
been reported to be without evidence of toxicity in rodent studies (Table 22).Anthony 
et al. (2006) reported a no-observed-adverse-effect level (NOAEL) of 5,000 mg per 
kg body weight, the highest dose tested, for repeated-dose gavage administration of 
GOS (Vivinal GOS) to male and female Sprague-Dawley rats for 90-days. A NOAEL 
of 2,000 mg per kg body weight, the highest dose tested, was determined by 
Kobayashi et al. (2009) for Sprague-Dawley rats administered GOS (Oligomate 
GOS) via gavage for 90-days. In GRN 236, Friesland Foods Domo has cited findings 
from an unpublished subchronic feeding study supporting a NOAEL of 6,900 mg per 
kg body weight following dietary administration of GOS (Vivinal GOS) to Wistar rats 
for 90 days (Friesland Foods Domo, 2007). 

The published toxicity studies include a neonatal rodent toxicity study conducted in 
rats (Kobayash et al. , 2013). Juvenile Sprague-Dawley rats were administered GOS 
by gavage for 42 days starting on post-natal day 4. This study was conducted under 
current Good Laboratory Practice (cGLP). GOS consumption was reported to have 
no effect on the development of the animals and did not affect general condition, 
hematology, blood chemistry, or the outcome of any functional examinations. No 
abnormalities in any of the groups were observed during the macroscopic 
examination, assessment of organ weights, or histopathology of the reproductive 
organs. The NOAEL for Oligomate GOS in juvenile Sprague-Dawley rats was 2,000 
mg per kg per day. 

Moreover, Kobayashi et al. (2014) investigated the developmental and reproductive 
effects of Oligomate GOS in male and female parental rats, pregnant females, and 
their offspring. Male and female Sprague-Dawley rats (24 per sex per group) were 
administered GOS by gavage at doses of 0, 500, 1,000, or 2,000 mg per kg per day. 
Males were dosed 10 weeks prior to mating and 3 weeks thereafter; females were 
dosed 2 weeks before mating and GOS administration continued through pregnancy 
to day 20 of lactation. No toxicological effects on male or female parental animals 
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were noted. Consumption of GOS did not cause any adverse effects on 
reproduction/development from premating, copulation, implantation, or maintenance 
of pregnancy. The offspring were unaffected by the maternal consumption of GOS. 
No effects were observed on the number of live births, sex ratio, and external 
observation at the time of birth, body weight, pup survival , or external differentiation 
during lactation. 

Desbuards et al. (2012) also evaluated the effects of perinatal galacto­
oligosaccharides in pregnant mice and their offspring. In this study, pregnant 
BALB/cJ mice were fed a control diet (n=13) or a diet supplemented with a prebiotic 
mixture consisting of a GOS and inulin (9: 1) (n= 12) throughout gestation and 
lactation. Based on reported maternal feed intake, body weight values, and the GOS 
content of the test article, the resulting dose was equivalent to 1,620 mg GOS per kg 
bw per day and 400 mg inulin per kg bw per day. At weaning, male offspring were 
separated from their mothers, and weaned to the same test diet as their dams. The 
offspring were monitored and then killed on Day 48 after weaning. No significant 
differences in maternal body weight gain or feed intake during pregnancy were noted 
between the groups. Additionally, no significant differences in the number of 
offspring per dam were reported. Male pups administered GOS: inulin exhibited 
significantly higher body weights at weaning, and at Days 2, 40, and 48 after 
weaning compared to the control group. In male pups administered GOS: insulin, 
body length, colon length, and relative thigh muscle weights were significantly higher 
compared to the control group. No other developmental or reproductive toxicological 
endpoints were examined. 

In GRN 620, a study on the subacute toxicity of Nestle GOS (Penard, 2015) was 
discussed (Nestle Nutrition, 2016). In brief, male and female Wistar rats (10 per sex 
per group) were administered Nestle GOS by gavage for 30 consecutive days at 
doses of 0, 500, 1,000, or 2,000 mg per kg per day. Half of the control and 7 high­
dose groups were followed for a 2-week recovery period to evaluate the regression 
of any toxic signs. There were no deaths, no relevant clinical signs, and no test item­
related ophthalmological findings reported during the study. There was no variation 
in body weight or food consumption between groups. At study termination, there 
were no relevant changes reported in hematology, coagulation, serum clinical 
chemistry or urine parameters between groups. GOS consumption did not cause any 
significant organ weight, macroscopic, or histopathological changes. Under the 
defined experimental conditions, the oral administration of Nestle GOS for 30 days in 
the Wistar rat at doses of 500, 1,000, and 2,000 mg per kg per day was well­
tolerated clinically and histologically and did not induce any treatment-related effects. 
The NOAEL was 2,000 mg per kg per day, the highest dose tested. 

In a recent study, described in GRN 671, the subchronic toxicity of VITAGOS GOS 
was assessed in Sprague-Dawley rats (10 per sex per group) for 90 consecutive 
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days by oral gavage at 0, 500, 1,000, or 2,000 mg GOS product per kg per day 

(Vitalis Nutrition, 2016). There were no deaths, relevant clinical signs, or abnormal 

ophthalmological findings reported at any dose levels in this study. Body weight and 

feed consumption were unaffected at 500 mg per kg per day dose in males and at all 

the doses in females. The body weight of male animals was reduced by 7 to 8% at 

1,000 mg per kg per day, and 6 to 9% at 2,000 mg GOS product per kg per day dose 

throughout the treatment period. However, the reduction was not considered 

clinically adverse since the reduction was less than 10%. No adverse effects were 

seen on absolute or relative organ weights and no changes in gross or 

histopathology were seen with the exception of increased absolute and relative 

weights of the cecum with and without contents at 2,000 mg GOS product per kg per 

day in males and females. This change was considered test article-related as it was 

associated with mucosal hypertrophy/hyperplasia. However, there were no polyps 

observed in the cecum. The histological change seen in the cecum of high dose 

animals, although related to test article administration, is considered an adaptive 

rather than toxic response. Previously, Kobayashi et al. (2009) also reported relative 

and absolute higher caecum weight, without corresponding histopathological 

changes, in males at a dose of 2,000 mg per kg per day. 


Hypertrophy/hyperplasia without atypical cellular features represents a 

compensatory and adaptive response to a large amount of GOS, consistent with the 

effects seen with other poorly absorbable carbohydrates (Greaves, 2012). Thus, the 

observed cecal hypertrophy/hyperplasia, without evidence of polyps, was considered 

compensatory and not pre-neoplastic and, although test article-related, was not 

considered to be a toxic response. In conclusion, the NOAEL for VITAGOS following 

oral gavage is 2,000 mg per kg body weight per day under the test conditions 

employed. 
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Table 22. Summary of GOS Toxicity Studies in Rodents 

Route and Dose Study Duration NOAEL 
Species (Age) Reference

(mg/kg/day bw) Design (days) (mg/kg bw) 

Repeat-Dose Studies 

Sprague-Dawley rat (10 
Gavage: 2,500 or OECD 

male/10 female; 6 90 5,000 Anthony et al. (2006) 
5,000 (Vivinal GOS) 408 

weeks) 

Wistar rat (1 0 male/10 Dietary: 1,600­ OECD Friesland Foods Domo 
90 6,900 

female; 6 weeks) 6,900 (Vivinal GOS) 408 (2007) 

Sprague-Dawley rat (10 Gavage: 500, 1,000 
male/10 female; 6 or 2,000 (Oligomate MoHwa 90 2,000 Kobayashi et al. (2009) 

weeks) GOS) 

Neonatal Sprague- Gavage: 500, 1,000 
Dawley rat (10 male/10 or 2,000 (Oligomate - 45 2000 Kobayash et al. (2013) 

female; PND 4) GOS) 

Gavage: 500, 1,000 
Wistar rat (10 male/10 OECD 

or 2,000 (Nestle 30 2,000 Penard (2015) 
female; 7 weeks) 407 

GOS) 

Gavage: 500, 1,000 
Sprague-Dawley rat (10 OECD 

or 2,000 (VITAGOS 90 2,000 Vitalis Nutrition (2016) 
male/10 female) 408 

GOS) 

Developmental and Reproductive Studies 

Mice (BALB/c) 
Pregnant females 

(8 weeks); 
Pups (weaning) 

Diet: GOS, 1620 + 
inulin, 400 

(GOS: Laiterie de 
Montaigu); 

Same diet as dams 

-

Gestation 
to 

weaning; 
48, post-
weaning 

No toxicity 
observed in 

dams or pups 
Desbuards et al. (2012) 

Sprague-Dawley rat (24 
males; 5 weeks) (24 
females; 12 weeks) 

Gavage: 500, 
1,000, or 2,000 

(Oligomate GOS) 

OECD 
415 

- 90 2000 Kobayashi et al. (2014) 

bw =body weight; GOS= galacto-oligosaccharides; NOAEL=No Observed Adverse Effect Level; PND = 

postnatal day 

aMinistry of Health and Welfare, Japan, Ordinance No. 21 ; 26 March 1997; and in accordance with 'the 

Guidelines for Designation of Food Additives and for Revision of Standards for Use of Food Additives' 

(Environmental Health Bureau, Ministry of Health and Welfare, Japan, Notification No. 29; 22 March 1996. 
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3. Genotoxicity/Mutagenicity Studies 

The genotoxicity of GOS-containing products have been extensively reviewed in 
GRNs 334 and 620 (Nestle Nutrition, 2016; Yakult, 2010). As described in GRN 334, 
Kobayashi et al. (2009) reported that GOS are not mutagenic, genotoxic, or 
clastogenic using a bacterial reverse mutation assay, a chromosomal aberration 
assay, and an in vivo micronucleus study. In GRN 620, three recent studies 
corroborating the lack of genotoxicity were summarized. Narumi et al. (2014) 
showed that GOS are not genotoxic using an in vivo comet assay. In addition, a 
publicly unavailable bacterial reverse mutation assay (Verspeek-Rip, 2015) and an in 
vitro micronucleus assay (Verbaan, 2015) were discussed. Table 23 summarizes the 
genotoxicity studies. 

Table 23. Summary of GOS Genotoxicity Studiesa 

Test Concentration 
Metabolic 
Activation 

Result Reference 

in vitro Assays 

Bacterial reverse mutation 
(S. typhimurium & E. coli) 

312.5 ­ 5,000 µglplate 
(Oligomate GOS) 

± S9 Negative 

Kobayashi et al. (2009) 

Mammalian chromosomal 
aberration (CHL/IU) 

1,250, 2,500, or 5,000 µg/ml 
(Oligomate GOS) 

±S9 Negative 

Bacterial reverse mutation 
(S. typhimurium & E. coli) 

492 ­ 5,000 µg/plate (Nestle 
GOS) 

± S9 Negative Verspeek-Rip (2015) 

Micronucleus assay 
(peripheral human 
lymphocytes) 

512, 1,600, or 5,000 µg/ml 
(Nestle GOS) 

± S9 Negative Verbaan (2015) 

in vivo Assays 

Micronucleus, mouse (CD-1) 
Gavage; 500, 1,000, or 
2,000 mg/kg bw (Oligomate 
GOS) 

NIA Negative Kobayashi et al. (2009) 

Comet assay, rat (SD) 
Gavage; 500, 1,000 or 2,000 
mg/kg/day bw (Oligomate 
GOS) 

NIA Negative Narumi et al. (2014) 

3Adapted from GRN 620 (Nestle Nutrition, 2016). 

bw =body weight; GOS =galacto-oligosaccharides; NIA =not applicable 
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4. Animal Studies on Galactooligosaccharides 

a. Animal Studies on Neo Cremar's Galactooligosaccharides 

Hong et al. (2016) evaluated the prebiotic effects of Neo Cremar's high-purity 
galactooligosaccharides (HP-GOS) in vitro and in vivo. Male Sprague Dawley rats 
were randomly divided into four groups (N=8): the control group (oral administration 
of saline), the HP-GOS group (oral administration of HP-GOS), the HP-GOS+BB 
group (oral administration of HP-GOS and Bifidobacteria), and the BB group (oral 
administration of Bifidobacteria). 1.5 ml of the solution of 1 gram of HP-GOS and/or 
109 colony forming units (CFU) of Bifidobacteria were administered daily for 5 
weeks. Fresh fecal samples were collected weekly for microbiological analysis. The 
results indicated a positive effect in the symbiotic group (HP-GOS+BB) during all 
periods, while the group receiving HP-GOS had significantly (p<0.05) higher 
numbers of Bifidobacteria in feces than groups receiving a single dose of 
Bifidobacteria during the second (days 13-15) and fourth (days 28-30) periods of 
the study. In addition, it was determined that HP-GOS affected the expression of 
genes encoding glucagon-like peptide-1 (GLP-1) and peptide YY (PYY). There was 
significant upregulation of GLP-1 and PYY mRNAs with HP-GOS and Bifidobacteria 
intake. No significant differences were observed in body mass, or in the masses of 
the liver, spleen and kidney in relation to the body mass in any of the treatment 
groups compared to the control group. 

Furthermore, utilization of GOS by intestinal bacteria was studied in vitro. Neo 
Cremar's HP-GOS, containing 75.18 % of galactooligosaccharides (by mass), were 
compared to other commercial GOS: Y-GOS (52.52 % GOS, by mass), C-GOS 
(56.25 % GOS, by mass), and Q-GOS (41.77 % GOS, by mass). All strains (L. 
acidophilus, L. casei, B. longum, and B. bifidum) in a medium containing HP-GOS 
had a higher cell growth rate than the strains grown in the media containing 
commercial GOS after 12h of culture. HP-GOS mass fractions above 1 % were found 
to be acceptable for the growth of probiotic bacteria. B. bifidum and B. /ongum 
utilized HP-GOS more rapidly than L. acidophilus and L. casei. It is considered that 
the utilization of non-digestible oligosaccharides by Bifidobacteria is mediated by the 
hydrolyzing enzymes produced by these strains. 

In conclusion, Neo Cremar's HP GOS were found to serve as a good substrate and 
carbon source for supporting the growth of enteric bacteria compared with other 
commercial GOS. The beneficial effect of regular intake of HP-GOS is attributed to 
the intestinal survival of probiotic Lactobacillus and Bifidobacterium strains. The 
health benefits associated with the consumption of HP-GOS in humans include 
improvement of intestinal tract health and increase in the expression of genes 
encoding GLP-1 and PYY. On the basis of the findings, the authors propose that the 
prebiotic properties of HP-GOS are valuable in the production of potential health-
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enhancing foods and supplements and that HP-GOS may be used as a functional 
food ingredient for human consumption. 

In another study, Hong et al. (2015) investigated photoprotective effects of Neo 
Cremar's galacto-oligosaccharide and/or Bifidobacterium longum supplementation 
against skin damage induced by ultraviolet irradiation in hairless mice. Male SKH-1 
hairless mice were randomly divided into four groups (6 mice/group): (1) UV control 
(control) group, (2) GOS-treated (100 mg) group (HC-GOS), (3) Bifidobacterium 
/ongum-treated (109 CFU) group (Bifido), (4) GOS (100 mg) and 8. longum (109 
CFU) combination-treated group (HC-GOS+Bifido). The hairless mice were exposed 
to UVB irradiation for four consecutive days with a total daily dose of UVB set at 84 
mJ per cm2

• Changes to skin properties and gene expression were measured 24 h 
later. GOS and/or Bifidobacterium were orally administered for 12 weeks. There 
were no significant differences in body weight gain, organ weight, water and food 
intake across any of the treatment groups. In addition, no significant differences in 
organ weights were observed. 

The results indicate that GOS and/or Bifidobacterium treatments inhibit UVB-induced 
wrinkle formation, skin thickening and water-loss. To evaluate the effect of GOS 
and/or Bifidobacterium on wrinkle formation in the skin following UVB irradiation, the 
status of the dorsal skin was monitored. The UVB-irradiated control group displayed 
thick, fixed wrinkles in the dorsal skin, whereas less wrinkle formation was observed 
in the GOS and Bifido-treated groups. The skin water-holding capacity in hairless 
mice was significantly increased in mice in the HC-GOS+Bifido group (56.3%) 
compared with the control group (44.3%, p<0.01 ). A significant increase in water­
holding capacity was also observed in the HC-GOS group (p<0.05). Oral 
administration of GOS (HC-GOS), Bifidobacterium (Bifido), or the combination (HC­
GOS+Bifido) reduced UVB-induced TEWL by 37.8%, 34.9% or 33.7% compared 
with the UV-irradiation control group, which indicates the strengthening of the skin 
barrier. Moreover, GOS and/or Bifidobacterium-treated groups significantly inhibited 
the formation of UV-induced erythema in mouse skin (p<0.05). The strongest effect 
was observed in the HC-GOS treatment group, which showed a 16.8% reduction in 
erythema formation. However, the differences between the treated groups (HC­
GOS, Bifido and HC-GOS+Bifido group) were not significant. 

Neo Cremar's GOS administration also resulted in a significantly increased CD44 
gene expression, which is associated with the maintenance of hyaluronic acid 
homeostasis, compared to the control group. MMP2 and MMP9 are collagenases 
that play important roles in the degradation of collagen in tissues. Oral administration 
of GOS or a combination of GOS and Bifidobacterium significantly reduced MMP2 
mRNA expression compared with the control by 40.7% or 41 .9%, respectively. The 
single dose of GOS appeared to down-regulate MMP9 expression. However, there 
were no significant differences in MMP9 expression the treated groups (HC-GOS, 
GRAS ASSOCIATES, LLC Page 47 of 140 



GRAS Notice -Galactooligosaccharides (GOS) 
Neo Cremar 8/24/17 

Bifido and HCGOS+ Bifido group) and control. Oral administration of GOS 
significantly up-regulated TIMP-1 mRNA expression compared with the control group 
(p<0.05). This indicates that orally administered GOS activated the gene expression 
of TIMP1 , an inhibitor of MMP responsible for collagen degradation in skin. Oral 
administration of GOS significantly increased Col 1 mRNA expression compared to 
the control group. 

Together, the findings of the study support that prebiotics, especially GOS, are 
beneficial not only to the intestine, but also to the skin and present the possibility of 
new nutritional strategies for the prevention of UV-induced skin damage. 

b. Animal Studies on Other Galactooligosaccharide Preparations 

Two additional studies were identified during the updated literature search 
investigating the effects of GOS consumption on the intestinal microbiota. Although 
specific safety endpoints were not assessed in these studies, the results contribute 
to the abundance of literature supporting the safe consumption of GOS. 

The first study evaluated galacto-oligosaccharides as a dietary component in infant 
diets and their effects on intestinal functions in piglets (Alizadeh et al., 2016). The 
maturation of the intestines in piglets closely resembles that of human neonates and 
infants. Hence, a neonatal piglet model was used to study the multi-faceted effects 
of dietary GOS in early life. Naturally farrowed piglets were separated from the 
mother sow 24-48 h postpartum and received a milk replacer with or without the 
GOS for 3 or 26 d, after which several indicators of intestinal colonization and 
maturation were measured. Dietary GOS was readily fermented in the colon, leading 
to a decreased pH, an increase in butyric acid in cecum digesta and an increase in 
Lactobacilli and Bifidobacteria numbers at day 26. Histomorphological changes were 
observed in the intestines of piglets fed a GOS diet for 3 or 26 d. In turn, differences 
in the intestinal disaccharidase activity were observed between control and GOS-fed 
piglets. The mRNA expression of various tight junction proteins was up-regulated in 
the intestines of piglet fed a GOS diet and was not accompanied by an increase in 
protein expression. GOS also increased porcine 13-defensin-2 in the colon and 
secretory lgA levels in saliva. In conclusion, by utilizing a neonatal piglet model, it 
was demonstrated that a GOS-supplemented milk replacer promotes the balance of 
the developing intestinal microbiota, improves the intestinal architecture and seems 
to stimulate the intestinal defense mechanism. 

In another recent study, Monteagudo-Mera et al. (2016) evaluated the influence of a 
13(1-4) high purity galacto-oligosaccharide formulation (GOS90) on the composition 
and activity of the mouse gut microbiota. Germ-free mice were colonized with 
microbiota from four pathogen-free wt 129 mice donors (SPF), and stools were 
collected during a feeding trial in which GOS90 was delivered orally for 14 days. 
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Pyrosequencing of 16S rDNA amplicons showed that Bifidobacterium and specific 
Lactobacillus, Bacteroides and Clostridiales were more prevalent in GOS90-fed mice 
after 14 days, although the prebiotic impact on Bifidobacterium varied among 
individual mice. Prebiotic feeding also resulted in decreased abundance of 
Bacteroidales, Helicobacter, and Clostridium. High-throughput quantitative PCR 
showed an increased abundance of Bifidobacterium adolescentis, Bifidobacterium 
pseudocatenulatum, Bifidobacterium /actis, and Bifidobacterium gal/icum in the 
prebiotic-fed mice. GOS90 did not modify inflammatory biomarkers [interleukin (IL)­
6, IL-12, IL-1 ~. interferon gamma and tumor necrosis factor alpha]. Decreased 
butyrate, acetate, and lactate concentrations in stools of prebiotic fed mice 
suggested an increase in colonic absorption and reduced excretion. Overall, the 
results demonstrate that GOS90 is capable of modulating the intestinal microbiome 
resulting in expansion of the probiome (autochthonous beneficial bacteria). 

5. Clinical Studies with Galactooligosaccharides 

A large body of clinical data characterizing effects of various galactooligosaccharide 
preparations on tolerance, gastro-intestinal physiology, microflora balance and 
mineral absorption in healthy and unhealthy adult subjects and children have been 
extensively reviewed previously in the FDA GRAS notices GRN 236, GRN 285, GRN 
286, and GRN 334 (Friesland Foods Domo, 2007; GTC Nutrition, 2009a; b; Yakult, 
2010). The recent clinical studies conducted in adults, supporting the safety of GOS 
for the intended use and at the intended use level, have been summarized by New 
Francisco Biotechnology Corporation in GRN 518 and GRN 569 (New Francisco, 
2014; 2015). The subsequent GRN 620 also provided updates of published studies 
and received a "no questions" letter from FDA (Nestle Nutrition, 2016). No relevant 
clinical studies involving adults have been published since the filing of GRN 620. 

In general, GOS are well tolerated, and have been reported to increase the 
abundance of Bifidobacteria and Lactobacilli in the gastrointestinal tract, increase 
fecal short-chain fatty acid concentrations and alleviate the symptoms of irritable 
bowel syndrome (Bouhnik et al., 2004; Davis et al., 201 O; Depeint et al., 2008; Gopal 
et al. , 2003; Ito et al. , 1990; Kanamori et al., 2004; Ladirat et al. , 2014; Silk et al., 
2009; Vulevic et al., 2013; Walton et al., 2012). 

a. Human Adult Studies with Neo Cremar's Galactooligosaccharides 

Following the preliminary test in hairless mice, a randomized double blind, placebo­
controlled clinical trial was conducted in healthy adults to investigate the effects of 
Neo Cremar's GOS on the skin (Hong et al., 2013). Eighty-four healthy Korean 
volunteers, aged 30-69 years, with fine wrinkles at the outer corner of the eyes, 
called lateral canthal lines, were chosen for this study. The subjects were divided 
into two (control and GOS) groups by stratified block randomization. The GOS group 
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received 1 g of GOS in a capsule twice a day, whereas the control group received 
only vehicle (100% dextrin). The total daily GOS dose (2 g) was selected based on 
preliminary studies. The subjects were asked not to change their diet or life style 
during the study. The results showed that the increase in corneometer (instrument 
used to measure the hydration level of the skin surface) value from baseline to week 
12 was significantly greater in the GOS group than in the control group (6.91 vs. 2.88 
arbitrary 37 units, p < 0.05). The transepidermal water loss in the GOS group was 
reduced significantly after 12 weeks of GOS treatment (20.1 g/h/m2 at baseline vs. 
17.5 g/h/m2 at week 12, p < 0.05). The differences in total and percentage of wrinkle 
areas between the two groups were statistically significant after 12 weeks of GOS 
treatment (p < 0.05). The GOS group showed a reduction in total wrinkle area and 
percentage of wrinkle area after 12 weeks of GOS treatment (total wrinkle area: 
-3.25 mm2

; percentage of wrinkle area: -12.2%), whereas the control group showed 
a slight increase in these parameters (total wrinkle area: 1.07 mm2

, percentage of 
wrinkle area: 4.02%). Furthermore, the wrinkle depth and number of wrinkles in the 
GOS group were also lower than those in the control group, although these 
differences were not statistically significant. In conclusion, oral treatment with Neo 
Cremar's GOS is beneficial to the skin and present the possibility of new nutritional 
strategies for skin care. 

b. Human Infant Studies with Galactooligosaccharides 

The addition of GOS to infant formula is intended to provide a dietary source of 
oligosaccharides that are representative of oligosaccharides found in human milk 
from lactating mothers (Oozeer et al. , 2013; Vandenplas et al. , 2014; Veereman­
Wauters, 2005). The totality of the published literature investigating the safety of 
GOS administration in infants has been the subject of multiple comprehensive 
reviews during previous GRAS conclusions. Clinical studies evaluating the safety of 
GOS consumption in infants have assessed a number of biological endpoints, 
including the effects of GOS on gastrointestinal physiology, fecal microflora, the 
immune system, and tolerance. 

The use level of GOS in infant formulas has remained at 7.2 grams per L in GRN 
334, GRN 489, GRN 495 and GRN 569. In GRN 620, Nestle Nutrition concluded that 
the addition of GOS to infant formula at a use-level of 7.8 grams per L would also be 
GRAS. This conclusion was not questioned by FDA and is consistent with the 
maximum use-level of 8 grams GOS per L currently permitted for addition to infant 
formula in Australia and New Zealand and China (FSANZ, 2008; Ministry of Health 
of the PRC, 2011 ). 

In addition, the use-level of 7.8 grams per Lis well within background exposures to 
resistant oligosaccharides in infants consuming human milk, where levels of human 
milk oligosaccharides of 25 and 12 grams per L have been reported in human 
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colostrum and mature milk samples, respectively, obtained from lactating women 

(Kunz et al. , 1999; Kunz et al., 2000). Moreover, the conclusion is further 

corroborated by numerous studies of GOS in preterm and term infants, and children 

administered infant and follow-on formulas containing up to 20 grams GOS per L, in 

which GOS was generally well tolerated (Armanian et al., 2014; Bharani et al., 2015; 

Chatchatee et al., 2014; da Costa Ribeiro et al., 2015; Giovannini et al., 2014; Meli 

et al., 2014; Underwood et al., 2014; Williams et al., 2014). In GRN 671, several 

more recent studies were described which are consistent with the results reported in 

the clinical trials summarized in previous GRAS Notifications (Vitalis Nutrition, 2016). 

A summary of the recent studies is provided in Table 24. 


Infant studies identified during the updated literature search include a study on the 

safety and tolerance of the combination of partly fermented infant milk formulae and 

a specific mixture of 90% short-chain galacto-oligosaccharides and 10% long-chain 

fructo-oligosaccharides (scGOS/lcFOS; 9:1) in healthy term infants (Huet et al., 

2016). Four hundred thirty-two infants were enrolled before 28 days of age, assigned 

to 1 of the 4 groups: (i) formula with scGOS/lcFOS, (ii) scGOS/lcFOS + 15% 

fermented formula (FERM), (iii) scGOS/lcFOS+50% FERM, or (iv) 50% FERM, and 

followed up to 17 weeks of age. Primary outcome was daily weight gain during 

intervention (equivalence criterion: difference in daily weight gain :s;3 g/day). Infants' 

anthropometrics, formula intake, number, and type of (serious) adverse events (AEs) 

were monitored monthly. Equivalence of weight gain per day was demonstrated in 

both the intention-to-treat and per-protocol populations, with a mean weight gain 

(SD) of 29.7 (6.1 ), 28.2 (4.8), 28.5 (5.0), and 28.7 (5.9) g/day for the groups i to iv, 

respectively. No differences were observed in other growth parameters, formula 

intake, or in the number or severity of AEs. In all scGOS/lcFOS-containing formulae, 

a beneficial effect of scGOS/lcFOS was observed, indicated by the lower pH, lower 

Clostridium difficile levels, and higher secretory immunoglobulin A levels. The partly 

fermented infant milk formulae containing the specific mixture scGOS/lcFOS were 

well-tolerated and resulted in normal growth in healthy infants. 
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Table 24. Recent Studies of GOS Consumption in lnfants3 

Reference and 
Study Design 

Subjects Dose Duration Results 

Adverse event 
reporting 

Only gastrointestinal adverse events were evaluated; those that were 
reported were mild and there were no differences between the two groups. 
No severe adverse events were reported. 

Civardi et al. 
(2015) 
Randomized, 
double- blind, 
placebo-
controlled 

117 infants (full­
term, <12 months 
of age, healthy) 

Test Formula: Formula 
enriched with 7 g GOS/l , p-
palmitate and acidified milk; 
n=51 
Control: Formula; n=59 

135 days 

GI tolerance 

Growth 

Mean number of stools/day was similar between the two groups. Frequency 
of intestinal gas and bowel cramps were similar in both groups. 

Weight change and length change were similar in the two groups. Head 
circumference was similar in the two groups. 

Fecal 
microflora 

Clostridia counts (determined by quantitative PCR) were similar in the two 
groups. Bifidobacteria counts (determined by quantitative PCR) were 
significantly increased (p< 0.05) in test formula group. 

Matsuki et al. 
(2016) 
Randomized, 
double- blind, 
placebo-
controlled 

35 infants (full-
term, <12 months 
of age, healthy) 

Test Formula: Formula 
with 3g GOS/L; n=16 
Control: Formula with 
dextrins; n=14 
Note: 
Supplementation with up to 
20%breast milk was 
permitted 

14 days 

Adverse event 
reporting 

GI tolerance 

Fecal 
microflora 

Adverse side effects were monitored and none were reported. 

There were no significant differences between the groups in fecal short-
chain fatty acid levels, pH, or stool frequency. 

Abundance of Bifidobacteria significantly increased (p<0.05) in the GOS-
treated group compared to the control group. At the species level, there were 
no significant chances in the Bifidobacteria. 

a Adapted from GRN 620 and GRN 671 (Nestle Nutrition, 2016; Vitalis Nutrition, 2016) 
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DOL =day of life; F =female; FOS =fructo-oligosaccharides; GI= gastrointestinal; GOS= galactooligosaccharides; GUM= growing up milk; LCPUFA =long-chain-poly­
unsaturated fatty acids; M = male; NEC = necrotizing enterocolitis; RTI = respiratory tract infection 
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c. Allergenicity Studies 

In 2012, case reports of GOS allergenicity were reported by clinicians in Vietnam and Singapore in 
association with the consumption of GOS containing milk formulas (Chiang et al. , 2012; Vo et al. , 
2012). To date, the causative antigen(s) responsible for these cases has not been identified; 
however, in further testing of 5 individuals with GOS anaphylaxis, positive reactions to skin prick 
and basophil activation tests were reported against GOS fractions with 3 sugar units or greater 
(Chiang et al. , 2012). The primary sensitizer has been speculated to be a parasitic agent specific 
only to the Southeast Asian region. For example, similar cases reports of sensitization leading to 
red meat allergy have been observed throughout the central and southern U.S. in individuals 
exposed to alpha-gal (galactose-a-1,3-galactose) glycoprotein antigens introduced to the 
circulation from Lone Star tick bites (Soh et al., 2015b). 

Recently case-reports of GOS allergenicity from consumption of a GOS containing lactic acid 
beverage were reported in 12 individuals in Japan by Kaneko et al. (2014). All reactions occurred 
in individuals with allergic predispositions to asthmatic or urticaria! episodes. The authors 
attempted to characterize the oligosaccharides responsible for the anaphylactic responses using 
the histamine release test (HRT) with heparinized peripheral venous blood from 3 of the patients. 
Strong HRT responses were reported for tetrasaccharide isolates of GOS, and therefore the 
putative antigen was identified as a GOS tetramer, which is consistent with previous observations 
by Chiang et al. (2012). Strong HRT responses to GOS containing a 1-4 oligomer bias (produced 
by Bacillus circulans) were reported (40 to 70%), whereas negative (<10%) to pseudo-negative (10 
to 15%) responses were found to GOS containing a 1-6 oligomer bias (produced by a combination 
of A. oryzae and Streptococcus thermophilus) . Further isolation of select GOS molecules identified 
GalJ31-4GalJ31-4GalJ31-3Glc as the putative allergen based on its presence in HRT positive GOS 
preparations and its absence from "non-immunogenic" GOS preparations from S. singularis and K. 
lactis. However, the authors were unable to identify anti-GOS lgE antibodies in the sera of the 
patients by the enzyme immunoassay method. In view of this, the clinical significance of the 
author's findings is unclear. 

In response to the cases of GOS anaphylaxis reported in Singapore by Chiang et al. (2012), a 
clinical study was conducted in 487 individuals with eczema, asthma, allergic rhinitis, and food 
allergies to determine the prevalence of allergy in this population (Soh et al., 2015a). The 30 
subjects (6.2%) that were found to be sensitized to GOS (Vivinal) by skin prick test had blood 
drawn for basophil activation tests, and 13 of these subjects further consented to oral challenge 
tests with either Vivinal GOS or Oligomate 55N GOS. Six of the 13 subjects challenged orally with 
Vivinal GOS tested positive, whereas none of the subjects reacted to oral exposure to Oligomate 
55N. It was estimated that the prevalence of allergy to Vivinal GOS in this atopic population in 
Singapore might be up to 3.5%; however, the authors acknowledged that " ... this estimate may not 
be entirely accurate as subjects were drawn from patients attending a specialized clinic in a tertiary 
hospital. Furthermore, the small number of subjects from which the ROC (Receiver Operating 
Characteristic) curves were derived limits the accuracy of the BAT (Basophil Activation Test) and, 
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consequently, the precision of this estimate" (Soh et al., 2015a). The difference in allergic 
response to Vivinal versus Oligomate 55N GOS was speculated to be related to structural 
differences, due to the use of different ~-galactosidase enzymes during their respective 
manufacturing processes; however, whether this really is the case is unknown. 

Despite the recent case reports of GOS allergenicity, the putative antigen(s) and the etiology of 
GOS anaphylaxis remain unknown. Furthermore, the strong geographical restriction of all cases of 
GOS allergenicity that have been reported to date implies that the primary sensitizer is confined to 
select regions of Southeast Asia, and is linked to very specific prior occupational/environmental 
exposure. GOS preparations that have been associated with GOS anaphylaxis in these specific 
regions of Southeast Asia have been widely consumed in other global regions for over a decade 
by adults, children, and infants without reported incidences of anaphylaxis, suggesting that the risk 
of GOS allergenicity from the introduction of GOS containing foods generally is low. Similar 
conclusions have been determined in previous GRAS evaluations that received "no questions" 
letters from FDA (amendments to GRN 236, GRN 495, and GRN 620). 

Neo Cremar recognizes that no definitive cause of the rare occurrence of GOS allergenicity has 
been identified, and agrees that the risk of allergenicity from GOS containing foods is low, as was 
determined in previous GRAS assessments (GRN 236, GRN 495, and GRN 620). 

C. Discussion on Safety Data of P-Galactosidase Enzyme 

The subject of the present GRAS conclusion, Neo Cremar's GOS, is produced from food grade 
lactose via a transgalactosylation reaction catalyzed by a r3 -galactosidase enzyme obtained from 
the natural, non-GMO, non-pathogenic, bacterium Bacillus circulans. The Bacillus genus is a group 
of gram positive, rod-shaped bacteria that contain a large number of bacterial strains that have 
been used industrially in the preparation of a number of enzymes that are utilized in food 
production (Schallmey et al., 2004). 

The r3-galactosidase enzyme preparation used by Neo Cremar in the preparation of its GOS 
products is derived from Bacillus circulans, is well characterized, reproducibly meets compositional 
and activity standards, and complies with limits on contaminants appropriate for food grade 
ingredients. Unpublished safety studies have shown that the r3-galactosidase is obtained from a 
nonpathogenic and non-toxigenic microorganism. Additional steps employed in enzyme 
preparations and use of the enzyme further supports the safety. The enzyme is isolated using 
standard procedures for the enzymatic reaction with lactose. The constituents from the enzyme 
preparation are unlikely to become part of the product. The manufacture of GOS involves 
extensive purification steps that are likely to remove potential metabolic impurities and/or toxin(s) 
produced during fermentation. 

The use of GOS produced from lactose with ~-galactosidase derived from B. circulans in various 
foods and in infant formula has been determined to be GRAS by the following companies: 
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Friesland Foods Domo (GRN 236), GTC Nutrition (GRN 285 and GRN 286), New Francisco 

Biotechnology Corporation (GRN 518 and GRN 569), for which all notifications received a "no 

questions" letter from FDA. Additionally, several enzymes derived from Bacillus species, such as a­

amylase derived from Bacillus lichenifonnis, pullulanase from Bacillus subtilis and Bacillus 

licheniformis; and pectate lyase from Bacillus subtillis are considered GRAS. Furthermore, 

carbohydrase and protease enzymes derived from Bacillus subtilis are affirmed as GRAS for use 

as direct food ingredients, and ct-acetolactate decarboxylase from recombinant Bacillus subtilis is 

currently regulated by the FDA as a secondary direct food additive permitted for use in food for 

human consumption. In the European Union, as per Commission Directive 2003/95/EC, 

cycloglycosyltransferase enzyme derived from B. circu/ans is approved in the production of 13­
cyclodextrin. 


D. Discussion on Safety Data of Baker's Yeast 

For the preparation of high purity Mother's OLIGO series, GOS content is increased through 
fermentation by yeast. The yeast is derived from a non-toxigenic non-pathogenic microorganism, 
Saccharomyces cerevisiae hansen CBS5926, commonly used in food processing. In order to 
remove the yeast from the preparation, filtration is performed, followed by microfiltration, ion­
exchange, and evaporation. 

S. cerevisiae, also known as baker's yeast, is commonly used in commercial bread and leavened 
baked goods production. S. cerevisiae is an organism that has an extensive history of safe use. It 
has been used for millennia in fermentation processes, such as bread leavening and wine or beer 
production. Moreover, yeast is found naturally on the skins of grapes, where it is responsible for 
spontaneous fermentation of grape juice (Lodder and Kreger-van-Rij, 1967). 

S. cerevisiae is considered GRAS through its use in the brewing, baking, and winemaking 
industries. Its genome has been sequenced, and it has been determined that the yeast is free of 
known pathogenicity traits. Selected dried yeasts, including S. cerevisiae, are approved food 
additives as noted in 21 CFR 172.325. Other food additive regulations including 21 CFR 172.590 
and 172.898 authorize additives that are derived from baker's yeast. Additionally, the enzyme 
invertase, derived from S. cerevisiae, is considered GRAS based on an FDA opinion letter issued 
in the early 1960s (FDA, 2015). 

Moreover, the European Food Safety Agency (EFSA) also came to the conclusion that baker's 
yeast is non-toxigenic and non-pathogenic and that it is also not a major food allergen. EFSA 
therefore gave baker's yeast a Qualified Presumption of Safety (QPS) status (Barlow et al. , 2007). 
This means that in Europe, baker's yeast can be safely used in food and feed production, and is 
freed from the need for further safety assessment. 
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E. Discussion on Safety of Cow's Milk vs. Goat's Milk 

Both cow's and goat's milk have been a staple of the human diet for thousands of years. 
Archeological evidence of milk proteins in ceramic vessels suggest dairying occurred in present­
day Romania and Hungary between 7,900 and 7,450 years ago. The Romans used goat and 
sheep milk to produce cheese, while the Germanic and Celtic people raised cattle for dairying 
(University College London, 2009). 

While cow's milk is the most commercially-available milk in the US, approximately one million 
goats are active in milk production for use in various foods such as cheese, liquid milk, yogurt, and 
ice cream. USDA reported that from 1987-1997, production of goat's milk doubled to 9 million 
gallons per year, with the fastest growing market for goat's milk being the production of cheese 
(USDA, 2004). Today, dairy goats are found in every US state, with a total of 360,000 milk goats 
as of January 1, 2013 (Geisler, 2015). 

The composition of goat's milk is such that it has a natural whey protein to casein ratio of 
approximately 20:80, similar to that of cow's milk (Selvaggi et al. , 2014). There is subsequently a 
high presumption of safety for goat's milk and its constituents, due to the long history of use in milk 
and cheese as a human food. Worldwide, approximately 4.8 million tons of goat's milk are 
consumed either in the form of "milk" or cheese, and this comprises approximately 2% of the 
world's dairy milk supply (FAO, 2007). According to FAO, the top goat's milk producers in 2008 
were India ( 4 million metric tons), Bangladesh (2.16 million metric tons), and the Sudan ( 1.4 7 
million metric tons). 

Approximately 6% of the US infant population has an allergic-type response to cow's milk, with 
about 14% of those affected reacting to the cow's milk protein (CMP) (Heinlein and Caccse, 2003). 
Many of the other cow's milk constituents that elicit an allergic-type response are also found in 
goat's milk; however, goat's milk, as well as camel, mare, and soy milks, have been reported to be 
effective, non-allergenic alternatives to cow's milk (El-Agamy, 2007; Hill et al., 1999). 

On a molecular level, it appears that casein fractions and beta-lactoglobulins are the components 
of cow's milk which are the most common causes of cow's milk allergy (El-Agamy, 2007; Koletzko 
et al., 2012). 

Along with anecdotal reports, there is evidence that goat's milk has a lower allergenic potential 
than cow's milk (Ballabio et al. , 2011; Ceballos et al., 2009; Lara-Villoslada et al., 2006; Restani, 

2004). The evaluation of cow's and goat's milk has indicated that goat's milk lacking a-s1-casein is 
less allergenic than goat's milk and cow's milk with a-s1-casein (El-Agamy, 2007). A study on the 
cross-reactivity between individuals with cow's milk allergy and goat's milk allergy noted that that 
percentage of individuals with cow's milk allergy who tolerated goat's milk ranged from 7.7% to 
92.7% (Restani, 2004). A more detailed review of goat's milk is presented in GRN 644 (Ausnutria 
Hyproca, 2016). 
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Although cow's and goat's milk are the sources for the lactose used to prepare the GOS, it is 
unlikely that an allergic-type response would be observed with the finished product, as the main 
allergens in the bulk milk are unlikely to be present after lactose extraction and the subsequent 
GOS production steps. 

F. 	 Expert Panel5 Findings on Safety of Neo Cremar's Galactooligosaccharide Preparations 

The Expert Panel, having reviewed individual studies, available comprehensive critical reviews, 
previous GRAS submissions, international regulatory summaries, and other evaluations on GOS, 
concludes that Neo Cremar's GOS preparations are generally recognized as safe in foods at the 
usage levels described herein. 

The Expert Panel bases this conclusion on the following key factors: 

• 	 ADME studies demonstrate that GOS is not digested by human gastric juice or pancreatic 
enzymes, and passes undigested and unabsorbed to the colon where it is fermented by 
colonic microflora to short-chain fatty acids, carbon dioxide, methane and hydrogen gases. 
Any unfermented dietary GOS will be excreted in the feces. 

• 	 Animal toxicity studies have consistently reported no evidence of toxicity in rodents. 
NOAELs ranging from 2,000 mg per kg bw GOS to 5,000 mg per kg bw GOS were reported 
in 90-day repeated-dose studies on Sprague-Dawley rats (Anthony et al. , 2006; Kobayashi 
et al., 2009). An unpublished subchronic feeding study supported a NOAEL of 6,900 mg per 
kg bw GOS was cited in GRN 236 (Friesland Foods Demo, 2007). 

• 	 Subchronic and chronic animal studies revealed no changes in hematological or clinical 
chemistry parameters or histopathology that were considered to be toxicologically significant 
or clinically relevant. Oral administration of up to 2,000 mg per kg per day GOS (the 
NOAEL) to Wistar rats for 30 days was well-tolerated both clinically and histologically, and 
did not induce any treatment-related effects (Nestle Nutrition, 2016; Penard, 2015). 
Increased absolute and relative weights of the caecum, with and without contents, was 
observed in Sprague-Dawley rats fed 2,000 mg GOS per kg per day; however, this 
response was considered an adaptive, instead of toxic, response (Vitalis Nutrition, 2016). 

• 	 Reproductive and/or developmental toxicity studies showed no effects on the 
development of animals in a neonatal rodent study on Sprague-Dawley rats administered 
GOS. The NOAEL was reported to be 2,000 mg per kg bw per day (Kobayash et al., 2013). 
In a subsequent study, consumption of GOS did not cause any adverse effects on 
reproduction/development from premating, copulation, implantation, or maintenance of 
pregnancy in male and female Sprague-Dawley rats. No effects were observed on the 

5 Drs. Omaye, Lewis, and Emmel have extensive technical backgrounds in the evaluation of food ingredient safety and in 
participating in the deliberations of GRAS Expert Panels. Dr. Emmel served as Chair of the Panel. 
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number of live births, sex ratio , or external observation at the time of birth, body weight, pup 
survival , or external differentiation during lactation (Kobayashi et al ., 2014 ). Furthermore, no 
significant effects were observed in pregnant BALB/cJ mice or their offspring following a 
GOS-supplemented diet (Desbuards et al. , 2012). 

• 	 Genotoxicity and mutagenicity studies have shown GOS are not mutagenic, genotoxic, 
or clastogenic using bacterial reverse mutation, chromosomal aberration, and in vivo 
micronucleus studies (Kobayashi et al. , 2009; Narumi et al. , 2014; Nestle Nutrition, 2016; 
Verbaan, 2015; Verspeek-Rip, 2015; Yakult, 2010). 

• 	 Clinical studies also show GOS is well-tolerated in humans. Consumption of GOS­
containing infant formulas has been extensively investigated in infants. There is evidence 
that addition of prebiotics to infant formula alters the gastrointestinal microbiota resembling 
that of breastfed infants. These prebiotics, including GOS, are added to infant formula 
because of their presence in breast milk. In several published clinical studies, nutritional and 
physiological effects or safety of GOS containing infant formulas in premature infants, term 
infants, and infants with atopic disorders has been investigated. Findings from these studies 
demonstrate that addition of GOS to infant formula at use levels up to 7 .8 g per L is well­
tolerated and safe. 

• 	 FDA has issued 11 "no questions" letters in response to GRAS notifications for 

galactooligosaccharides preparations, as noted in Table 18. 


• 	 Neo Cremar Co., Ltd intends to market galactooligosaccharides (GOS) preparations as 
ingredients for use in food and infant formula. The GOS are prepared using raw materials 
and processing aids that are food grade and comply with applicable U.S. federal 
regulations. GOS is manufactured in compliance with ISO standards, and Neo Cremar has 
established food grade specifications for GOS. Neo Cremar is currently conducting stability 
studies on the GOS preparations described herein; initial results have indicated a shelf­
stability within a two-year time frame. 

In summary, a compelling case can be made that scientific consensus exists regarding the safety 
of GOS in support of a GRAS conclusion under the conditions of its intended use. 

G. Common Knowledge Elements for GRAS Conclusions 

The first common knowledge element for a GRAS conclusion requires that data and information 
relied upon to establish safety must be generally available; this is most commonly established by 
utilizing studies published in peer-reviewed scientific journals. The second common knowledge 
element for a GRAS conclusion requires that consensus exists within the broader scientific 
community. 
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1. Public Availability of Scientific Information 

The majority of studies on GOS have been published in the scientific literature. The common use 
of GOS in food on a global basis and the associated absence of harm in based upon published 
information of all types. In addition, cl inical studies, which support the safety assessment, have 
been published in the scientific literature. 

2. Scientific Consensus 

The second common knowledge element for a GRAS conclusion requires that there must be a 
basis to conclude that consensus exists among qualified scientists about the safety of the 
substance for its intended use. 

Neo Cremar intends to use GOS in the same foods and at levels (0.3 to 11 g GOS per serving) 
proportional to those mentioned in the GRN 285, GRN 334, GRN 484, and GRN 518. The intended 
use of GOS in selected conventional foods, coffees, and teas is estimated to result at mean and 
90th percentile intakes of 12.2 g per person per day (0.28 g per kg bw per day) and 25.3 g per 
person per day (0. 70 g per kg bw per day), and in coffees and teas of 5.0 g per person per day for 
adult males and 4.4 g per person per day for the total population. 

Furthermore, Neo Cremar Co. , Ltd intends to market galactooligosaccharides (GOS) as 
ingredients for addition to infant formula and follow-on formula at a use level providing up to 7 .8 g 
of GOS per L of the reconstituted or ready to consume product. Multiple GOS preparations 
produced from lactose using food grade microbial derived beta-galactosidases, for use of GOS in 
infant formula and follow on formula have been previously determined as GRAS. In addition to 
these critical reviews by Expert Panelists and FDA for safety-in-use of GOS preparations in infant 
formula and follow on formula , general recognition of the safety of GOS for use in infant formula is 
further established by opinions authorizing the safe use of GOS in infant formula preparations 
issued by the European Commission and FSANZ. 

There is sufficient qualitative and quantitative scientific evidence to determine the safety in- use of 
GOS in infant formula and follow-on formula at a use level providing up to 7 .8 g of GOS per L of 
the reconstituted or ready to consume product. Oligosaccharides resembling GOS occur naturally 
in human milk. Additionally , manufactured GOS products have been used in food for over 25 
years, and in infant formulas for over 10 years, with no evidence of adverse effects related to the 
safety of its use. GOS has been the subject of twelve GRAS notices to FDA. FDA did not question 
the safety of GOS for the intended food uses, including infant formula uses. Neo Cremar intends to 
use its GOS is in the same food products and at levels proportional to those mentioned in GRN 
620, which proposed to increase the use levels in infant formulas from 7.2 to 7.8 g per day and 
received "no questions" letter from FDA. The intended use of GOS in infant formula at the 
maximum intended use level of 7 .8 g per L was estimated to result in the mean and 90th percentile 
dietary intakes 6.4 and 9.2 g per infant per day, respectively, for infants aged 0 through 6 months. 
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For infants aged 7 through 12 months, the mean and 90th percentile all-users intakes of GOS was 
estimated as 5.6 and 8.6 g per infant per day, respectively. 

The subject of the present GRAS conclusion is substantially equivalent to GOS that has been the 
subject of FDA GRAS notified substances. The use of a similar manufacturing process in the 
preparation of GOS that is the subject of this GRAS assessment and those that have been the 
subject of FDA notices suggests that the differences between various GOS products would be 
limited to minor variations in the compositional distribution of the GOS oligomers and to differences 
in the residual levels of lactose. These observations also suggest that the safety information on 
GOS products can be interchangeably used. The FDA responses to GRAS notices on GOS 
indicate that the agency is satisfied with the safety-in-use of GOS in foods as well as in infant 
formula. 

In summary, on the basis of scientific procedures, exposure from diet and current uses, the 
consumption of GOS derived from lactose as a food ingredient at use levels ranging from 0.3 to 11 
g per serving in certain specified foods, coffees and teas; and in infant formula and follow-on 
formula at levels providing up to 7.8 g of GOS per L of the reconstituted or ready to consume 
product day is Generally Recognized As Safe (GRAS). 

The Panel maintains that well-qualified scientists would conclude that GOS are generally 
recognized as safe for use in foods and infant formulas give the extensive historical, regulatory, 
and safety data available. 

H. Conclusion 

In consideration of the aggregate safety information available on GOS, Neo Cremar and the Expert 
Panel conclude that GOS is generally recognized as safe (GRAS) within the meaning of the Food, 
Drug, and Cosmetic Act when consumed in conventional foods and infant formulas as described 
within this GRAS notification. 

Neo Cremar's galactooligosaccharides preparations, when produced in 
accordance with FDA Good Manufacturing Practices requirements and when 
meeting at a minimum those specifications presented by Neo Cremar in 
Table 1 through Table 8 are Generally Recognized As Safe when consumed 
within the proposed use levels ranging from 0.3-11 g per serving in certain 
conventional foods, and at levels providing up to 7.8 g of GOS per L of the 
reconstituted or ready-to-consume infant formula and follow on formula. It is 
important to observe good manufacturing practices principles in that the 
quantity of a substance added to food should not exceed the amount 
reasonably required to accomplish its intended technical effect. 
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This declaration has been made in accordance with FDA's standard for food ingredient safety, i.e. , 
reasonable certainty of no harm under the intended conditions of use. 

Stanley Omaye, Ph.D. Kara Lewis, Ph.D. 
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PART 7. LIST OF SUPPORTING DATA AND INFORMATION IN THE GRAS NOTICE. 

A. List of Acronyms 

ADI 

ADME 

AE(s) 

AOAC 

bw 

CFU 

cGLP 

cGMP 

cPs 

CMP 

DE 

DM 

DS 

EFSA 

EU 

FAQ 

FCC 

FDA 

FD&C 

FOIA 

FOS 

FSANZ 

FSSAI 

Acceptable Daily Intake 

absorption , distribution, metabolism, excretion 

adverse event(s) 

AOAC International (Association of Analytical Communities 

body weight 

colony forming unit 

current good laboratory practice(s) 

current good manufacturing practice(s) 

centipoise(s) 

cow's milk protein 

dextran equivalents 

dry matter 

dissolved solids 

European Food Safety Authority 

European Union 

Food and Agriculture Organization of the United Nations 

Food Chemical Codex 

Food and Drug Administration 

Federal Food, Drug, and Cosmetic Act 

Freedom of Information Act 

fructo-oligosaccharides, fructooligosaccharides 

Food Standards Australia New Zealand 

Food Safety and Standards Authority of India 

GRAS ASSOCIATES, LLC CONFIDENTIAL Page 62 of 140 



GRAS Notice -Galactooligosaccharides (GOS) 
Neo Cremar 

g gram(s) 

g/p/d grams per person per day 

GA GRAS Associates 

GOS galactooligosaccharides 

GRAS Generally Recognized as Safe 

GRN GRAS Notification 

HbA1c glycated hemoglobin 

HRT histamine release test 

HPLC High-Performance Liquid Chromatography 

IADSA International Alliance of Dietary/Food Supplement Associations 

ISO International Organization for Standardization 

JECFA Joint FAO/WHO Expert Committee on Food Additives 

kg kilogram 

L Liter 

LLC Limited Liability Corporation 

Ltd. Limited 

mg milligram 

min minimum 

mm millimeter 

MMP matrix metalloproteinase 

mpn/g most probable number per gram 

n number 

NA, N/A Not applicable 

NHANES National Health and Nutrition Examination Survey 

NHPs Natural Health Products 

8/24/17 
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NMT Not more than 

No. Number 

NOAEL No Observed Adverse Effect Level 

NOEL No observed effect level 

OECD Organisation for Economic Co-operation and Development 

PCR polymerase chain reaction 

PND postnatal day 

ppm parts per million 

QPS qualified presumption of safety 

RH relative humidity 

RO reverse osmosis 

SCF Scientific Committee for Food 

SD standard deviation 

TOS transoligosaccharide (synonymous with GOS) 

TGOS trans-galacto-oligosaccharide (synonymous with GOS) 

µg microgram 

us United States 

USDA United States Department of Agriculture 

WHO World Health Organization 
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Appendix 1 Specifications and Certificates of Analysis for Production 
Processing Aids 

Appendix 1.1 Cow's Milk Lactose 

Appendix 1.2 Organic Cow's Milk Lactose 

Appendix 1.3 Goat's Milk Lactose 

Appendix 1.4 f3-Galactosidase 

Appendix 1.5 Citric Acid 

Appendix 1.6 Diatomite Filter 

Appendix 1. 7 Cartridge Filter 

Appendix 1.8 Membrane Filter 

Appendix 1.9 Maltodextrin 

Appendix 1.10 Yeast 

Appendix 1.11 Activated Carbon 

Appendix 1.12 Ion-Exchange Membrane 

Appendix 1.13 Sodium Hydroxide 

Appendix 1.14 Hydrochloric Acid 
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Appendix 1.1 Cow's Milk Lactose 
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INGREDIENT CERTIFICATE 

Date: June 13, 2017 

Brewster Cheese Company Lactose meets the USPC standard f or Lactose monohydrate (August 2, 2012). 

Product: LACTOSE M ONOHYDRA TE 

Product Composition: Lactose 

(b) (6) 

Name: Janice lance 

Title: food Safety M anager 

Brewster Cheese Company 


SOO Wabash Avenue South, Brewster OH 44613 


Phone: 330-767-3492 Fax: 330-767-3386 
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Organic Edible l m:to..1· 
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Appendix 1.3 Goat's Milk Lactose 
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Certificate of Analysis 
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Port•clt.:: l.olO <USP 78fl) . ~ Tm 6ll Mc~h OG 
P"nh:Jo r..zc (USP 1~G). ~ Thru 20:> Ma~ 33 

Chomicol Ani>ly!li" 
U!CID:A! (ClJQJl:JIOd) . %. 9!15 
"'1.!l JAOAC !!OD 02). ~~ 0 1 

A,):Jproxlm.lte All&lfil5 
"'- ~tulol IACACJ . r-::o-;1ol•y::•.ite ~ 
l',01~ 11 IAOA.C 992 10).% as Dry Se;.1s 

Mlcr~hrologlcal An~!yr;l11 
C:i •1orm •AO~C 001 14 & ll03 ca, d~ia <10 
Yct'S1 8 '•,:J<l t'-OAC 995 i 11 C\•'!J .. ,o 
Tot;:i1 ?li!1C Cour141\0fl.C 9!l0.12) ctu:11 ··1:i 
F.n~~robi>c.t.:niloo~ lCompcnd1un 4:h od Ch e) Cv.'g <1:> 
s._, ·rrcnolle (AOAC Z01 1(\'JJ 1375 o N~t.WAl 

C ::.3•1Zf.<I :~ .)t., rev 312002 ~ N(b~:•v.' 
S! :>~, a.rau~ r~UA Ii.let Ch l2l ciu·ll .. ,:;, 
6 'ereJi 1~L'A Bz:n). t •.1.'i? ,lfJ 

Sh.el! U re Twu )""·" '. 
RGto;tiRogva luntion Oat> 1:5.74:1 
Mamifu tur no Dato Co12~:• ~ 

Standard Pock3otn9 -;;i: to tlil !JF 3 r ly rnty-br" n "'1"~"' hmr.rr ""' ' ~c~•r.n Kr:'lf! t1:1;i 
St1>ntge Rr.:01trm1:mi , .,, , prM.r·~ t $ Kl1111 (l btl:Y.• 15' C: .11t1J l11 low 65~~ hrmrl~ily 

IHtro011to 1C! ' ~ :2t 15 

IUuod By Jea~11ne '/.'12 c.alrrf AssJ•anoe ·.1~-l!!Jl'' 


(b) (6) 

....t' IM •• , •1 1.1 t ,~.. \.(It.I I.tot J .... tt1Z; I t:Cl"t ••wH .... , 0 =F<~tuc. ,, t; .. .. L!. • 1. ~=3 twt/£.ti fC tt. ,. :.CUQ>o t: :.,,:> ~. Cf • U-' 1 1: ,j t ..or:ri 4 •• ' :':I? 1,_., t ' •• r• . , I .. l .. , 
..ow1:-...'E" t.J..TECP.11'' U~t..!.S ...J l/,1-"f(QA, .... , At.i ' U.H s :J wi . .. ,..( •t ·lt' , ., A.·· lt o\ I j -..,').')· · ::> o"' 11\ f E'• C:I~"iU'.'FF!i 1v:L..C"'"G F• .•l~ : i r.01 , .~ IU" F"• :FJ F(lff i_J., f ~· 
ift/ u:r T:JC(' f.&-'1 A•. ~· '>! .. 1 :"' 'Iii :"'fl"l A ror.,1=' n$1T(t•, l!­
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r~2 Grf~ •·.. ~y(O Jlt 
F.r~d·.hur;., WI 
DllS9UiA 
' : (~011.1 n~ ~.,;y 

r· (6081 Jt~.'JL41.fl,111iciµ;itc • Jnnov~lt • Gro~ 
WW>N t • rngl~ill f nm 

Lactose Codex Compliance Statement 

Biorigiilal (a division ofOmega Protein Corporation) oeitifies that the lactose produced in the Reedsburg_ 
WI facility; and is from a Capt'ine so1u-ce, complies with Codex Standard for Sugars, Codex STAN 212­
1999. 

Sincerely, 

(b) (6) 

Jeannine Wilz 

QualityAssurance Managa· 

Email: jl•,;ilz/albioril!i.nal..com 

Date: 06/09/17 


Vitol,;t y through nutritional soJutJCms from around the world 
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Appendix 1.4 (3-Galactosidase 

GENO OCUS 

8/24/17 

Genof'ocus.fnc_ (www.genatoc~.com} 
65. Technof-ro. Yuseong-9u, Daejflm, Korea {340141 
Tel : 82 41862 4483 Fax : 82 41 S62 4484 

Doc Ho. : GflH!~25 

nATE : Apftl 2~ . 201i 

Certificate of Analysis 

PRODUCT : Lacla.Zyme--8 MANUFACTURE DATE : March. 29. 2017 

Lot No: l 1703211 EXPIRY DATE : March. 28. 2018 

SPECIFICATIONS 

Test Item Specification Test Result 

Coler 
 Ye llow to liaht brown CONFORMS 


Appearance 
 Powder CONFORMS 


Activity of Laclas.e (GF) 
 M in. 4.000 Unit I g 4.834 Unit I g 

Heavy Metal Content (As) 
 Max. 4 ppm CONFORMS 

Heavy Metal Content (Pb) 
 Max. 5 ppm CONFORMS 

Salmonels Negative CONFORMS 

E.coli Negative CONFORMS 

Max.30 CFU/g CONFORMS 

•This product is an enzyme that converts lactose to galacto-oligosaccharide. 

•Quantit y o f d elivery: 30 kg 

•Delivery date: April. 11 . 20 17 

•Packing size: 5 k g 

•Storage condition: Keep cool and dry, under 4"C: 

(b) (6) (b) (6) 

Eun Young Kim Tack Ho Yang 

(Analyzed by) (Oi1ec.tor of Qud!it y Cont1ol) 
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Appendix 1.5 Citric Acid 

WEIFANG ENSIGN INDUSTRY CO., LTD. 
~ N0.1567 CHANGSHENG STREET,CHANGLE,WElFA,.,G.SHf•NDONG PIWVINCC. CHINA

ENSIGN 

Certificate of Analysis 
Proa L> ct. C :r c /\Ctd ..e:1t1yd·llus f-ooc Grade Vi;sh Size 3C 100 ~lcsh J a1e 11/AR OS.2317 

lvlolocJ!ar rOl'T1Lil3 C-.•"o' r voicc N~ FQIMi7C20lB 

CAS No 77 92·9 Bat-::r No 1AX17C3005 

P 1c:hJC'. on Jale.MAR 03.20 17 E:xp1:y Date \1AR 02.2023 

Q uartity' 20.0:;0KG 

-
I TEM \Jr~ Olia 1ty S!anoards Are.ivsis Results 

'Nhiie o• almost v:h to. Cr)'s!al :ne 
powde-, Gc1:i,1·less crysta s :r g·a11ules. 

Desc11pfo1 ··­ Odorless, has ii st•ongly a:ic tas:u. Pass 
Vor)• so uble In wal!!r, f·ee v soluble m 

otha;ot. I 

IJent1f1cato1 ··­ ?ass rest I ress 

A;>peamr oe o' solut.:i"I ••-a Pass Test Pass 

Assay % 99.0-- 100.5 9S.9 

VcistLre ~s ~0.2 C.1 

Rear.ily Carbcn·sable A@47Cnm --­ ~._:o s2 <O 52 

Subslance5 
T@470nm % ~ 33 > 3:l 

Su pnotc PPM ~ 150 < 15C 

Oxalate PPM ~ 10C <10C 
-

CalcrJn PPM ><:7 5 <1~ 

ltfOO 
. 

PPM :-~.s <5 -­
Sulpha:ed Asl· % ~OC!i 0 02 

-
Lead I PPM ~Ob <O& 

l~rsemc I PPM ,.-,,; 1 < 1 

\tc·cury PPM -;; 1 < I --
Aluminium PP1v1 ~~ o ~ < 0.2 

r-ie<;:vy Me;als~as P::ii PPM ~;5 < 5 - ,_ 
flilclena En:tot;>x111 IUfmg <: Q 5 <05 

Vo.:t:i e Organ : lmpu11:1us ··­ ,,_,,, ituln/.<-.S'-> -:-e:;t Pass 
..o; • -- ­ If...... .- ­ "~: ''~ '" ·~"-Corcll.si::1 T'1c p':ldL::t 1s 1-1 contor11 ty w1tl' RPIUSPlFi . O''·-S:' ., ... ~ 

r. ~ ~ ·•' .... . ,,-, ........ 

' ": ~ ~,·\ti , ' -­Signature & Stamp. ' / · . 

' 

,. 'J. 

., 1, 

' I. 
I 

­
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Appendix 1.6 Diatomite Filter 

Fron: Cellte Korea Ltd. 

sME 

8/24/17 

07/ 10/ 2016 10:23 11779 P. 001/ UDl 

/l--J?3/ 
lmerys Minerals California, Inc. 

2500 Miguelita Rd. 

Lompoc. CA 93436 

ContactLompocCoA@lmerys com 

hllp.llYM'J1.lmofYs-flltrat1on.com 

Certificate of Analysis 

Product Oosignatlon: lmory• M •orals Korea Llct Cortificatc Reclpront: 
Customer PO: I MK!c;0~ 0'3 3 Attn: Jaekc Ke> 

Ship Dole: 0712712016 ec~ 

Imel)'• ML<tora • ltd Order Numb<lr: 8302Sl29069ROOI Kor-.~ 
7F, 64. Soimda";tro (Gyodal Venture To•n·r) 

Cont.'llnar: NYKU453CJ20 Saocho-dong, Seocl!C1-9u 
Product Type: D101omocoous Eontl Seou'. Korea Co540 
Product : Ko• te 7CO Rocipl9nt Mclhod: 
Manufacture Date: 07110'2()16 fax 

?I II.Production Code: 4AP\ll190 c-mv I. bna.n.woi!ilmeryf oom J<IC~o ko@lruryi; oom 
38¢6292 Recipient Dalo: :$ample #: 7127/2016 

Customer Code: ~0285 

!!li.n ~ l\lythnd B.!!l!I! Y.lltl!; 

Supplier Test Methods 
150 mt'•h Tylor""'"" reta o (140.\11 US) 0.0 120 LOJ;12-210 9.3 ~~I 

8'."0t $oluble alJmi'IU'm - EB::: 10 150 L0"'12-433C 26 ~;im 

e ocr •olublu nrgonic - ESC 0.1 70 L0..;12..:JJC 01 pp-n 
Boer coh .."blc ~ioJm () 750 l 0-412-497 10' ppm 
Bee: oo:.C'\>Jo 11on - EBC 05 800 l0-412-433C 62 0 ppm 
Beer sol.'b~u lt-~o- EBC 0 1 50 L0-417-433C 0.3 ppm 
Bl'f'r 1.otru~ ;nl!oncny - EBC 0 I 30 L0-412-433C 0.1 ppm 
Oclo· in o<>d - . IN H2SC>4 10 2.0 L°'412'334 1.0 pn~• 

Coolr. ..1gc~ wot oonsny 16.5 21.5 L0-412·234 18 I lbs/hJ 
Permcot:.' ty 0 73 160 L0-412•331 1.23 d~1ey 

Supplier Test MoUtods (r.ietnc) 
Cenmfuge<i we: den•~)' 263 346 l0-412-234 290 gmll 

(b
R

)(6) 
on~ rtic 

The Quahly Svstem or lni• 
facil<ty Pa1.1o·~t'tt ''·so 90JI 2oos 

Oun' -:y ~t.,n;ncH Regislered by SAi Global 

SC'''"f'S &.:~11.:JJru p10~11~1 m~eel•O.r' .Jrr-J lt..• sr.ng proi;,erturos ,•,. effe.;l a.~ I~• tur. j ot IN.tl11' ""C'nt .u.uo t~ pre .,;~a tlic •1.';11m.1r 'r Aclt''tt tHt-5 f1.tt.:I ob/ St."e, 
"' i.mc of,:.'i.;,rr:-,t>f .M.J f l.itt CO'.t::i.'..1:;•t'f' .).r:/ )t1H1•'191Jp:>.i ~VYll0) ?c a.,proc~ 50'4 ff::t.'.:• t.' hS.;>f'r! Sr11r1 f1\9restnis •~d .'t.l'TJflf.J lo. 8;.1y11:• tlt....r lt'J 

0tt>duC: co.n':;mJ os of ,. .. .p1renr lr.J.Ti 5.,.,......, p.•l.r:.'. r1 :J1i m.orc'M '"-'~•~: t~ Se1'.Jr'4 ~rort:.,,c: spe:...~·:.:Jt:.,ttS .rt cHc:f et'~ t:."'f'tfl of .,.,..it.-r.~r.-' 5,.... , m111lf'S 
no clf;>tt W71t!t,"I 01or e.tpr"r.U or lfi"¥:'-',ed \,\.:_rm:1.t,ct Ser.cn11t-'.a•J1'9 at•w.,,:10!111> t>frnplt1'!,.,t71it"t 'tBNJl1meu t:N :>~ut11r.i.;.1.21p1.·r~1 st 

rt11:.i:1:l.bo111J11,to·rn.1' .J'· 11 ~JC rio M~OS r.ef.tlf.!Y.!''yr1ffl '"'"!)'~·1iilnt·.rui~~ 
E-mail VVithSh1pmcnt 1~~MC1A1otoR• 
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Ce lite Corporation 
P.O. Box 51Q 

Lompoc. California 93438--051~ 


Te!ephone: (S05) 735-7791 

TECHNICAL DATA 


Kenite 700 

TYPICAL PHYSICAL PROPERTIES 

Color White 
Appearance Powder 
Origin Plankton Mar ine Diatomite 
Descnption flux Calcined Riter Aid 
Density, 

Dry( lbslft3} 10.0 
Wel(lbslft3) 19.0 

150 Mesh Screen Residue, % 7.0 
Median Gake Pore Size, Microns 7.0 
pH 10.0 
Specific Gravity, g/cm3 2.3 
Moisture, as Shipped, % 0 .1 
Loss on Ignition 0 .2 

TYPICAL CHEMICAL PROPERTIES 
Si()i 89.6 
A1203 4.0 
Fei03 1.5 
P205 0.2 
Ti02 0.2 
cao 0 .5 
MgO 0.6 
Na20 + K20 3.3 

Typical values are not to be used as s:pecifications. 
T1le P"fr-:cal ct ~emle: al .snllt!llle> d Ce'te ~~= rei;l'O"..m typ"c:.1o, .,...,,.ge Y~llC> ottallltd II 1ccor&n.;e " ' "' 
gien~ty oa:q;lrd te~ mdllo.::I~ ona ore •Ull!ecl !D ~ manu!:stt'.>ln; ~an>. The)' lft ~le<! .>< 1 

?ZetmCa1 
~l:e .,~ zn. 'Ju.tJed: tu. Chantlf: • 'tD:..t ni:cct. 7ectmbl d&.1i s~r. ~~ccn~de1"ed 4CC~ Ml1 m..stte , 
t'I!..... ..,, n:> s;..l1tllllle! I• gt.en nm ~':!ndo<I. Far Jmp:>rtant Hu:'!\ & ~ lntllmt1Uon, pie>~ re"er to 'AS:> Ei ,.. 
•Nana M)',-• C<lmp111y. "Jitlll4·7-9 
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-2500 tY.:91»1ito i:load 
Le·ir.;ioc. CA 934.:!6 

ll.h: 81)5 7S7 24.63IMERYS 
FAX : 8DS 737 1.102 

January L 20~ 6 

Regulatorv Statement 

l<'ood Chemical-. Codex fFCC) & Generali}' R«og~d As Safe (GRAS) 

Products produ~d by lme!)'S Filtration Minerals1 in North America meet the requirements of 
the Food Chemicals C.odzx (FCCJ JOlli Edi tion. The warranty is printed on each bag with ttr 
words ~f"ood Chemicals Codex grade", which warrants that the product meets fc.dcral and 
internationally n:cognizcd st.aooards of purity aed manufacturing. lmerys Filtration Milll.'rals· 
policy describes how we continue to improve our level of compliance to meet the Food 
Cllcmicals Codex requirements for good manufacturing practices (GMP) and purity. 

The monograph properties and limits from the FCC 10'1' ed ition for dialom:iccous e.anh (DE) 
and per1ite arc reponed in the table below: 

Properties Natural 
DE 

Calcined 
DE 

Flux-calcined 
DE 

Perlite 

Arsenic, m2'k1: 10 10 10 10 
Lead. melk2 10 10 10 JO 
Loss on Dnin2, % 10 3 3 3 
Loss on l~nition, ~f 7 0.5 0.5 7 
Non-sili<rous 
substaoecs, % 

25 25 25 NIA 

pff 5.0.10.0 5.0.10.U 8.0.Jl .O 5.0-11.0 

The monograph properties 31ld limits from tilt- FCC Icf' edition for calcium silica!? 
(di:itomaccous earth feed) :ire reponcd in the table below: 

Prouerties Calcium Silicate 
H uoride. m.iifk'1 10 
Lead. m!!/k!!. 5 
Loss on OrvinJ!.. % Conform 
Loss on [gnilion, '1i. Conform 

The Food and Drug Administration considers lht.' use of dialomaccous earth. pcrlitc :ind 
calcium .silicatr {diatomacrous earth feed} of sui table purity to be G.RA.S. (Ccnemlly 
Recognized As Safe) for certain applic:itions. Suitable purity is warranted by :idherenre to tre 
re ll'v:int FCC mon<>!!raph. 

I Product portfoli\IS or lnr~s Filtrotioll Mi!k:rnl5 iaci u.r tltt: follow ia11; br..nds: Ag1111-C.c111• Aqu:i-l>cr12 • Calt1o". Cc.Ii~~. 
Ccllate~ . Cclpum&. CclTiX . Cyncri;y i. DiJFil~. llart>ortii..&. Hyno"' Su~r-Cd'. ~ni~". Mk ro-Cd-. Standilrd Sup.'T· 
Ce!I'". Su_irr Flellio. wt:l SlllX!r Fin: SllJll'r Ftim c 

ll IA 
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lmnys Hltration ~'lirn,ral s .~tandanl product inspection and testing proccdun:~ are used to 
release product for shipmcnL lnr1ys fillrntion Mi ne rals represents and warrants that all 
p roducts conform in all mal.Crial lt'S)X'ctS to lmer:rs Filtration ~1in£rals product .specifications 
in e ffect al the time of shipmcnL lmcrys H ltralior ~1incrals can not make any claim of fitness 
for a particular USE'. 

Regards. 
(b) (6) 

Kim Rivera 

Quality Process Manager 

lmerys Hltration Minerals. 

kim.ri,•era@imcry.s.c om 
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CERTIFICATE OF l\1ATERIALS 

Th,, docum&nt 1s b& ng prov1d&d to our customsr to allow invi;isugirnon into conformanc& 10 ma1e·1el 

spscif cattcn . th& soecil1ca1ion 1s I st&d b&low. 

CUSTCME~ 

PRODUCT HMl-0.b 

CUSTOMER ORDER NO. N/A 
ORDER NUMBER 

DATE Ob/ 10/ 20 16 

SPECtFICA noN Materials Of Construct on. Opsrat1on condnions 

Part of Part Type/ 
Maximum 

Maximum 
Wlatenals of construction Differential 

construc1ion Function 
Pressure 

Temperature 

Med11 F1ltro1.on Loyer polypropylene 
COp&1(4 . t bar) 90'C 

ot 25'C 01 eoo~1( '.! 1bor) 

f:ndC!IP6 Sea.hno I PoJOi:1on1no Po~,l>ro:ytene 
eco,•(4 . t bar) 90'C 

"' : !>'C ot eoo&o( '.!.'.!borl 

Adhe6iv&6 lntegrit,• Pol;l>ro.'Ylene 
etlo&.(4 . lbar) 90'C 

,., ,..,~ "'' "n-eil" •k••\ 

Ga1l-.e:& SeoIi-lo Potyeth;rlene B!:p& (4 . l bor) 90'C 
01 :s'C ot 300$t(2.4bor) 

S"PD0'1 Loyer 
C(lp&;(4 . 1 bor) 90'C 

0 ...111• tJen.no 
ot !:!S'C a t 30p•i(~ . ~bcr) 

6Gp&1(4 1 bor) 90'C
fn.,er Nellino S"pport Lo;·er o t '.!!>'C 01 ::Opa;i('.! .C!bor) 

Core Support 
CCP& (0:. 1bor) 90'C 

o t '.!S'C ot eOp;i( '.! 7borl 

Si=e(IDXOD) ~O:! 1 ). e~::!: 1 rr m 

Dmension Ellective f olt&rt on o.:Cl• 
C!&C. 

Moximurr !:0 P5 d / '.!. l bor !II 60 'C 

D1fferen11ol preu..r& CO p& d/ 4.2bor !It ~o 'C 
t~o~•mum Operc tcno 

17C 'i' / 80 'C 
Ope·a11r'O Terroe·oture 

Codolor Preu.ire Drop 0 .09t:o• O. '.! I bar 

"' ' ~·.'cter Fio•·· Rc1e · :i Urron ~IU'rr tn 

Remo•c ' Ro:o'"IO 
1!=10C(93 00,o) 1!=10(90 00%) 

2.Sira 1..2im 

No:e:? · All m o:&riol& er& con10.ned in list of the FDA (fDA I D Code : :?030950) 

Q.:\ l\fan:iger JH Kim 
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Appendix 1.7 Cartridge Filter 

WoongJln Flltec 
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WoongJln Flltec 
Tel : -e:-~:-::3- 1 88~ 

CERTIFICATE OF QUALITY 

CUSTOMER 

PRODUCT HMl- 0 .b 

CUSTOMER ORDER NO. NIA 

ORDER NUl-.'BER N/A 

DATE Ob/ 10/2016 

CERTIFICATE DATE l b/ OS/2018 

•Filter Performance 

ASTM F e 16-68 . ASTM 79:i- 88&89 . Sto ndrod Proc;uce for Determining th& perforrronc;e of a Filter Med1urr 

Emp!oy1no a Single-Po&&. Conetont-Rote .l.rQ1.11d Te&t 

~Product Quality 

Thi& p·odl.ct~ 1& deve!ooed . 1:rod1.1ceo ard d 1&tribJt&d o ccordino to a Ol.ahty Mo'looem ent Sy 5terr tt~ai 1s 

cemf1ed for compita nee with KS A 900 t :oo t /ISO 9 CD1::ooo. 

l.'anl.foctured in o cter.a roorr Em1•onnient (c leu t 0 .000) 

ill Materials of Construction 

Po~propylene o nd Sihcon-All rrote•1ol1 ore c;onta1ned en I &Io' th& FDA (FDA 1.0 Cod& :030950) 

•This document is to certify that the designated product was manufactured 

by KAIZER FILTER . 

Q . .\ l\fanagl'r JH Kim 
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(_omplianc~ stall'nu~n t 

\\ OU\iCrl J\J U f 1 l .;cnli rm· t h~t t\111.1.:lllh.: 1 1:\U\1 11 .:i .:-Ollt 1.:11111111 11'. 111 t h~ It. t 11lk 111 h:J...:r.tl 
Kq!ll l ilth·r -: n ·K 1 77. l ~~ I Hl'· l,rr.ii1.\kr'l. t 

(b) (6) 

I 1111 '11111 'til t 

1_•_1 t.1-'Afl~' rJ,_..','l ~~' 10-...<1.l l'\ l 11.1 1C 

i.:c$1 11 ·_.1J 

r l,11,. ' n 0..:111. • • •MI 

U,l. l 

GRAS ASSOCIATES, LLC CONFIDENTIAL Page 85of140 



GRAS Notice -Galactooligosaccharides (GOS) 

Neo Cremar 8/24/17 


Appendix 1.8 Membrane Filter 

ERTEL~ ALSOP 
1 

lt1£. l'IHSI N•ML 04 L!QUID llLTRATION • 

CONFIDENTIAL 


SP.tC.:llt"ICATJO~ SHEET 


Product Code : Zeta -Pak® 

(,'rude De.dgnulion : I 2PFY5M954 I 6 

Mawri4h : 	 Ccllulose/Dmlomaceous Earth 

Wet Strengtlt Resin : t\on-Hazardous. li~1e-O a~ safe undt'r 21 CFR 176 170 

Pl(t'~lr,ol Prnn~r/iP.:s : 

Surface : Mottkd 

Color: While 10 Off-Wl11h: 

F/o~·rate: I0-20 G l'H per Pak® /\\erage 

Retentitm: 0 25 mi~ron nominal 

Conjiguraion : 16Cc:lb 

Filtration Area : 185sq. ft 

Comp11n111tL~ : 

<i'osl.et : llun.a-N 

SuppoTI Members : Polyprop~ lene 

• 	 Flowrntc hascd on 70°F water flow through a 2 inch diameter filter at 10 PSI 
Re1entitm based nn retaining ?8°~ ofa gm.:n micron p;irticl.: 
.t\11 co111po111:111,~ ar.: li~tc:d 111 the CFR a. !!Cllerall y recognized a~ S<tfc: for 1.:11111;ic1 \Hlh food~ 

Manufactured in accordance with Erte!Als,)p Dru~ Master File located al the Umtcd 
States Food and l>ruJ! Admmi:>t.rat1011 Cent<!r for Orng l:.va luatiC'n and Research 

E~~p OVA M1:,,~10H I:) c;L.1:,Aq , .. 

r .o . aox 3358, 'KINO!UOH . HY I 2.402 

TELEPHONE: 600.55.3 76.35 645. .33 I . '4552 ,,..,,_ . 645 339 I 063 
~\.l&i;S@llitRTS:bAL..::iOP COM WWW , ftRTIC\..AL!lO~ . COM 
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Appendix 1.9 Maltodextrin 
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IORGNIC RICE MAl..TOOEXTRIN 12DE 

CcultoyOf ~ -~--------- ­· 

Halal • ~A Vegetriml diets 

This (l"Oduct is 1'iti11: crystaJ!ine solids and has a clmn sweet 
flavDr wi1tl li~t butteryCll'ld ltoncy flawr notes. It is mmlc frcrn 

the aizymatic tro:itmcn.t of rice. using &N.O free nahraJ 

l:fl¥lCS. -.ilictl is filtered •conce11tratcd and is sprcy dried. 

./ NOP . EV aFIPA Or<gaoK Cutified 

~ l'SSC Z20C)()rol0 

.; ISO 900!:2008 

./ 'Ko:slw­

'""'~ :~i"9Mth~li-
Sia :20 Kg I 8Gg 

~;,.Fcod~~ 

5hdf Life: 

18 ~ {Whcll S1wcd Uftda rucmnondicd condiricfl) 


~-~ bc.<tcn:d at r~ • 90 Cf in c cool 

dry cr.m.:..m.:trt• .,_,, m- ::unJ9ht 

-~~ 

A.'iAl.\"SIS 

,. 

Uait ..... 
~l()()g 

gll()()g 

~.'l()l)g 

g'l()()g 

'• 
'~ 

,. 

RalllQO: 

Stmth ....,.Fil 

timm 
9-15 

92.5 
1.5 

3.0 


88 


9l-ll7 

3-7 


45-6.5 
<~ 0.5 

372 
N~~ 

,: 0.5 

< 0.5 

tt11it Umm 
ppm < 0.05 

fflDl < O.l 

ppm < 0:05 

Ji1IDl < 0.01 

U1lits I..imm 
dil.'g <1000 
cf.iE:g <10 

E.Qili cfv•~ <10 

Yl!llSt cm~ <100 
cfu•g <100 

cfn'2Sg Nil 

.ADqm Pm.mt(Y1N) 

Cm!Jlsc~~ N 

~ imlb&s eJld mm dr!rW"..me N 
FWI :;lid t!ISI' cEi\';l!iS N 
~orEgpmd!:m N 

Uses 

lee o-cmn. Orinks. Ycghirts, Desserts, phanna!y. 


Biscuits. 8n:iak fast foods. Baby foods . Cos:mctics. Snotks. 

C011fcctiC1Nl7Y. fruit-based prqiarations. Dehydrated 

soups.etc. 


0 

Sla1>6L...o-(M )Ltd t.ZZ to 2i ~lndld.-..JT......, E#lo!o, llo..1. i..e.lio. klxJu<t°'l -· 


Tel "92·9'3303719 F... '9Z-ll,JJOJ9'l. .,~u.~....._ -~i....:.c-co" 
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.: , 

1'!01 So. B-2! to 1C5 & B-35 to -42, Hob lnda.m.al Tr~di.nll fai:i.t~. D1;t1 Lo;b~la. ll.alochi.ran. P:tl.:UJn 
Pb: (92-S:"~) .303i'U>-H f:i.t: (92-s:;.;, ~039::2 £-mnil ;gr a1;1nrnchemrnm Web Trn'TI'.~arorhPm.rnm 

May 31, 2017 

TO WHOM IT MAY CONCERN 

We. Shafi Gluoo Chem (Pvt.) Ltd., declare and certify that our Rice Maltodextrin meets the 

FCC Specification for Mattodextrin. 

(b) (6) 

Muhammad Qasim Abbasi 
Manager Quality Assurance 

GRAS ASSOCIATES, LLC CONFIDENTIAL Page 89 of 140 

http:lnda.m.al


GRAS Notice -Galactooligosaccharides (GOS) 

Neo Cremar 8/24/17 


Appendix 1.10 Yeast 

CERTIFICATE C)F ANALYSIS 

Product Name Fl{ESH YEAST 

(High suga.d 

Quuntity . kl! 

Production J);itcs : W17. 04. ?.4 

Expiry Date: 2fldnys from Production Uutc 

J Specifir..otinns Rcsu lL 

_ t
I.ump of milk - 1,ump of milk -

Appcarnncc 
y~lowii-_h bro~n color j Y._cllo'!_ish hmwn color

Ye:as1 smell Ycast smell 
-·--l 

FIO(ut) ' FcrrncnLuLiui: 110 min I 180 
... -----­

!vower (?.111) F40(ot) OU min ' 124 

ft.cad (ppm) 1.0 max 

rrscn~c (ppm) 3 max 

,KColi la Nccativc 

Moi~IW•! (%) 70 mnx f j(, 7d 

e CHOllEUNG CHEMICAL lND. CO.• LTD 
(Tel : o:H '1:13 :188:! - 7 ) 
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11

CHOHEUNG CORPORATION 
1 ~ , ,. m. [l.: "~" AMan~ ~~~ f.l! ~ 

"ft:l1!1·H·Wl-?.J!ll-1~ fAf."!J ~l 4H 

<'nmplhmcc sleatement 

CHOHHJf\.G CORPOR:\ rtON 1..m•tit "" th;.!t f~!>h ~t.~""': mieets the Kor~n rood 

1'.Jtli1iu~s. Cctle>. [B. Nauorn.i All~fah1c:.,, W. Yea.~ !. 

AUrnORLlLU 

(b) (6) 

< t l '.11 '1\N\' NAMr CHOH~UNG COIF'ORJ\Tlf)N 
If t\I IHIN QA. Mari:Jgc:-r 
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Certi'icate of the us~of non- GMO ingredients_ 

[ ___ P_ro_d_u_c_t~_l 

NClmr.: 

Manu&ac1ure1 Address 

CEO 
-

Name 
·-

Cuslom L'' Acdress 

L cro 
--­

C mneurig Cu1n orat1on l 
won- r.:i 1, l\nsan- si 
i 5410. Korce 

38 St11 hv-:a-ro Dnn 
G·~eor1gg,-do, 

Y4kie (()0 

I ­ -

~- --­ - -

- -

1 n1s is·~• cert ty that i:resl1 YP.ast !':'llJJDI ad by Cl10,11.unu 
Cc·p~rul1or 1 IS 111~ru1::1ctWf'0 witt non Gr.10 ,, o:~u1er• :- ' ()qri '() 

ti a bm~: J1 mi knuwlt-ngc, • ...,, , 1ntom1<:11101 hmt;i"' . .:1:=. 01 April 
2'.::i , 20\ 7 . 1r, ricc11rilte arirJ !rue-. 

/\oril 25, ;>o 1 / 
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Appendix 1.11 Activated Carbon 

JACOBI CA H ONS 
WW\'j ja('(lbln' l 

Certificate of Analysis 

Cust~mer: CS Cori:om11a11 Cu:it Rof: CSC-161206C 
l ot No.: 81612175 Dll!OIHlled! 7-0uc-2018 

Quarllity: 6000 k!J Date tl'an11factur•d: 10.Jen-20'7 

OrAlb.: ColorSo.'t> HP90 N AAC·S 15 kO PJ 20BP D;ito Printed: 11~on·20'7 

P.:irameter Method Spec. min Spoc. m<>~ Viit110 Unit 

M~la&sos Number (EUI EU T40GT 9l> ., 
l\bl!;ture, ;i:i p~1c:Mct ASTMO?&a7 10.0 1.2 ~~ 

Tolol A~h Cootent ASTM07166 &.O 4.4 % 

Phosphate Cootont Jacobi-as T~~3 2.0 o.5 % 

ActC! ~b!I) loon ASTMOOG47 Reporl Report 117 PJ>1l 

pH Af.TM 0383ll 35 6.5 s.e 
Par~c'.a Size Wel~ve 

c l(l() 05.0 100.0 98.0 

< 2()0 85.0 100.0 80. t "'~~ 
<3~ 80.0 e!l.5 % 
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Analysis of Colo· Sorb ~ IP90 l activated carhor 
produced by JaLobi Carbons to Food Chem;cal 
Codex standard for materials robe used in the 
treatment of food stuHs 

Test Result& Sample No. INO 102719 

Parameter Volue 
Lead (Fb) content <10rng/Kg 

Cynnogen compound1 Poss 
Hii;her ruornatic compounds Poss Fan/Fa"( 
W~r ex:rodob!es 0.24% 
Loss en drying 0 .1% Report cn:lY 
ResidOO on igni:ioo 2.8 1'1. Aeporton\Y 
IOdine nun:bei 115.drng/g 

Ar!anic coo~nl <0 .0Q.Qrng/Kg 

The octiva:ed rorbon Color5o<b5 HP90N is mor.u!oC!Ured by Jacobi Carbons in oceotdonce 
with !lte currenr Food Chem11:al Codex lea mcierials U1ed for the lreo1'1".er~ of food µrod.JG. 
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Oj~.iil@-9XJX1jf!?:j A~A1 

Certificate Of Analysis Report 

\'//!! t':"'1r.b. 0.., 1-, ttie.1 l''C~ f I •r· :>r'CO Cf Orll r.'5 r,c e dut1 f'L;;:.:c1ad b y .. . Eio V..t!1 tO..'lC l :J .:cr\"Ol'T 1:"> C"'UI 

c:c: 11cl:1or.. ' 

•.1 l,Cotn "llCC"IY) 

..!r~-rt (lo•a Ou.:ir,1~:J.1----------~------------------
Lul t,;o 

..;..;lii "~M ____ _ __ _''' ~f:.:.;::.:...:;•::!l_______ _ .::i~~'.CAC I C~:..:Ic::.·n"-)__ ..=IJ,_;'N:.:.,..i.IU"'n"-'.t:.:.l ____ 

Ill s-

II I/ fi"C .. fg a 
'1'! 7 

".11£ ~;,lflu1., 1 CauJ<: vi\f 3 JO J 61 ...ii' I!! et:ITo!~I "••r r ·~)v 

nii,... :l'OC:we ~-l • 40 [) 4F 

ttc: : 1' ...... ntT'I Cei·r ~on: t. 

_.,,, ·'l~O'«l) 7 4 

i' ·E '.;'( \l\'::JtC' SeilJtilt: Suo~:il•KeSl 0 I! 

~ C I c~rr 0 

u 

c: 0 

0 ~. 1 / ',• 

I I 35 ,,, 

~ ' :l:l 

t l ~g 

0 ! ~ " ~ 

c 

,(b) 
(6) 
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Ol .g .W @* XJ JiJ~~AtA1 
Ce:-r-:1f1cr1te c:A:--aijt5 t.:.. '{q.:io•t 

,y,,, l 1t 't f t ·~ - nu1t p' 1f'lr11 ur::1e· tT t~ ri111 1 r 1• . p111 tt.-r.1D '16 €- dut.· 1nt. ~doll b't 11 1no \\eH! ·oLi 11..: I~ rnr-t~ 111 ~. u w 

IJPC:. ' •"Iii (t. 1e 1 


• '1.&1 f._. ______ _ i3.-0 

fl' 

H 1fl 111 r 

J 3 0 00.0 

~J.;tl .1.11 1' Ar-1 ,,..1.~r r4l l.. rtJ. • 	 l! •l 

~ ~ - ' 
~ . 
... 

I l 

:l l'J 1, ' JI I! , e 
;;1, , li'•.W.111:-1 Solulik S•.111 ,l,n • •,: ;. " 

.t L, '·' 
; (11.-"ILI!' •' "" 

r 
{ 

r. ,j 53 

I! l l 

I 

t.1 (b) (6) 
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OI ~.il!.@~AI Xij.g.~ AtA1 
l L r f 1 c~te or A11al11s1 kc lOlt 

• • .!~ tV. •••• , ~It c.~· . 
.e.1 t111, 

Hr QI 

'· ... 11r 

e;i.~J.;.'[;lrl•iJ'." .....,, , t , I 1111.)_~ - t,.t,).tl JI ~ 

i::.il .. 
f"•" l 

.. 
: E> 0 • 
; u I :> r 

~ 0 ~ _.f I 

~!lAAJ: I 20 [.If 

I • .. 
(! . Q 

.. 
... 

; ..... ,(1 

tf., 

;; t't. ~tr, l .. • ! \I ( I ~I t ' 

~ I•• •• ~ t • •• I' 

1~1. Ss. : 1 -:J''' 

(b) (6) 

.. .. 
, , ) 11'"• r., :~~ _. ,,.. ~ I • ' I RJllil UI. I I' llilrl 11 
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2017.0E 01 II 31/~l!l' tJ'.1 1 ISYC2090~/ 

Ol-8 .iA!.@i:r XI IiJ fi ~AtA1 
Certif1tate Of Analys;s Report 

(Wn hotflhy ( Onli,i 1nl!.l L:r1C1e-; mr.nU~.,1111 P hd Lda W t:f G duty IMC:llCfOD II>)' Vii C."10 W"'110 fC L.r <! to cor·t c:"rl h1 0111 

~CW"rllx·nl "''" ) 

i: 11 10<> nm ac! !y) : SPC l8C•I 

_f_·•__.1_·•.......•.J----------~ lt '=r..i..· ·~ 


~Ii 21 "IPh\'ul.i fu.1i::1o_n ) 

l'l 11Al"l'(Ai.:>e111n•ca ln:$;1•J 

1:1~ !> ,,,,:•&1r•l • 

ti~ ~,,,,:;:>:-i1,..) I 

r · \ S11o~OO i..,) I 

'I 

7!.. 

1>.1 c - an ('I 

II~ n 

• 5 

AU ' 

:.> n 1 

0 

c 
n 

IJ 

l 

:•..lr' ' 
.. "~ 

.,. 
~ i, ,, 

bb ti"' .... QO r; 

n-i:-.;1'U F ~ n·.1 
t .. ,.4 ... F- eI 

,..­ o~ 

~ ~(\fl 

n g n 1,:t 

pum \/Q'.l 

"' 
UU1'1 ('. ('•' 

I' CoJ 

... ;"1 3 

•• ~' 

... 1 •4 

... t 4 ~1· 1 

,. ;• "t 
... ll ftll 

~ IQ.~"tti• I 

(b) (6) 
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Compliauct> statement 

We, Samyang Coq><lTatioD .c:cmfinns that ion excliange resin,TRILITE SCRB, AW90, A.i.'vfP24, C:MPl6 

c:onfarms to the US Code ofFederal Regulations 2IC.F_R_ sec.173.25 for use in the porifkl!tion of foods and 

potable water. 

AUTHORIZED SIGNATIJR.E 

SAMYAl'iG CORPORATION 
(b) (6) 

Eiecutive Vld~ Presldeot 

DATE April 26, 2017 
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Appendix 1.13 Sodium Hydroxide 

Certificate Of Analys i s 

(CUST<M:R USE ) 

-· ,, 

11ssum tro Il'l'EU OESCRIPTIOf, 0000 61169165 -
llF_Cll_' ' " t.: (li 50TU!U!J( CJOER ND 676~ -

CU5Tc.lER tlAl.E I ~tOfw DATE ------­ - -­
LOT Ml 20170&:)9_1 

(~)~O!J~N.j fJl>LJr,T trr-­
PIO<lt.G DATE 2017.06.09 

-·· 
1CST ITEM um SPECIF ICAilrMS TEST RfSl1-T t.!ETHOO 

-
~taCI . atci= w . 160 .0 4i.0 KY-l...fm61-­ - -

"~ae.i• ii • i'le- - -
lr~AI Sll { I) i!:IW :Jt!I ~ 

·~Al~{:? ) U §t!f'l t!f ei 
>-­ - ·-·- ­ - -

tla:S()J •IC:Pil llAX . :60.0 LT ·o HCY-l-6i763- - --· ­ - ­ -
F•200 •tCPJJ llA)( . ·o.oo O. J3 HCY-l-67i6:? 

HaZC03 w:\ ~- 0.20 O.OJ HCY-l-6u 611 .... ,__ - - -­- - --­ -
~~ 'Ill\ 38 .6 • 39.4 39.0 HCY-l-6i76ll- - -­ -­ -

tl~CI03 •1~Pll HCY+~ns; -
Cr •tCPll 0 .006 HCY-l-Sn69 

~ -----­ - - ,_ - - -­ -· ­ --­
As •tcim m . l.000 o.o·o HCY-l-6i76'l 

J- - -Cd •tlllRl 0 .0'0 HCY-l-6:-76il 

~ •IPPll llAX. 0 . 100 o.o·o 
ICY-1""76' ~ 

~b •lllP11 llAX . :::.:x:o o.o·o ICY-l-Si76il- - - --­ -
~~ ~et. /~~ ~~ HCY- l-6i7i6 

8~ !Tl~/~!~ OU~t HCY-l-6i7i7 

•~AI PI JU...,_t 
~·w HCY-l-6i778- - - - - -

~a.oH WI\ 49 . EO • 60 .TO o0 .:6 HCY-1-677611- - -
----- ­ End Of t e:n --­ -------- ­

•• OtllY LtAFXED US: IS ALL07.E> .. 

I 

l 
- - -

CcHTl fV lHE .AEO'.'E s-ATBIE/.T OF W:..L. IT" TO BE TRLE AND COffiECT. l.l~11er-­ -
(b) (6) 

I 

------­ - I 
TEL r.o 06 t )6B6- 164: __J _ FAX_Ml. 061)668-16.!0 J- ---­

HANWHA CHEI ICAL CO . #61~ WOLHA- OONG . YEOSU . 
JUN NA!-00. KOR EA . YEOSU PLANT 

1/ 1 
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Compliance stafcmcnt 

o'\lJT I J()!( l 7ED !'.JGNATUIU . 
(b) (6) 

U J1m·lt;L L'h(:1JiL·.>1 L' 11 1 1 1 ~11.1 l 11·· 

l'<J~ I 'I ION O:JA E'•'ln Le::.:!~r 

N:\ \.II 

IJAl I­
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Appendix 1.14 Hydrochloric Acid 

Certificate Of Analysis 

(CUSTOOER USE) 

ITBI tESr.RIPTICN GOCO ISSU3) rm 81167.:!00 

llF_('.6.Jn. &:."\!l;'Ql/ECH )JIULX OfCER rlO 6i3SOi 

OUSTIIB! ~ PROllJCTIllN DATE 

LDT ttO 20 1i06"0_3 

l.\CllIT UT 

PIC~ltl,; DATE 20 1i .05 . Hl 

1EST ITEll IJUT SPEC tFICATl®S mT F..ESLlT 

HCl..( l§!i.\) •I\ 11•r1. S!i.O 55 . f IWfO~ 

Fe • !Jl;s! 161.X. Ii .CO O. t:C ti.'O f 032:3 

~ 

.... 
-~~s::tl UM . :00 . 00 11; .1: IOJ f 03:?:~ 

• !ll'31 IW:. 2 .C 0.; t0J F 03:!:5 

I.Fl • ":ii:SX'I IW:. fi0 .00 <: . 61: i'O.I f or::­
Pb lf!Dp:J 11.v:. 1.0 O.E te~ f Oa:l.."'6 

~ -~'CSltl cw:. 1.00 0 . tC ltAJ • 03Z:a 

""° 
t:n~s~Cu 012 ) •:"1S'I 1i1r.x . 3 ;) :c to.I F-03:::3 

~sfi(a• ~l • !;!Ga IN. ;"l) 0 IC\J • or:.a 
11.v •!S:p;'l II.'.(. 6000.00 S. .:!S tOJ • 05.::3 

Ert:i Of 119'1' 

• • OtlLY liWiKID USE IS lJ..LCMID .. 

I C:Rl IF'! TI-£ .A.SC•1"; S1AB9IT 0" QU.\L IW 10 BE TRUE A:'lJ ct:AAEc.1 

(b) (6) 

TEl 110 106: l: 7P-::'.37i FAA 'IQ 105.:)::-d-~ 
Ht,tst."i.:. CMElUCAL co . #48'.: S/.JJ(}1.l,£ '.JOr;e. r~:.J.!OU . 

lJLS~Jl. KOflEA. u_s,OJ, PL!.JH # 1 CJ HMnwhaC-hPmlral 

" .'1 
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Compliance statement 

[Hanwha Chemical] confirms that [Hydrochloric acid] meets or exceeds Food Chemical Codex 
specifications . 

AUTIJAt>l?un C.ll'~MA'T'Tl'l> 'C 

(b)(6) 

COMPANY NAME Hanwha Chemical 

POSITION Manager 

NAME Hong-gi, Jin 

DATE 2.June. 2017 

J,I ~~ .;l\: :HACC_201 2039391DI El:<:J~J ll"i! M:Cl1 * Iii· a/S;!iS \5/lii~AI <'.1:2017-06·02 14:17 
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Appendix 2 Certificates of Analysis for Neo Cremar's Cow's Mi lk 
Lactose-Derived GOS Preparations 

Appendix 2.1 Nature's GOS·L 


Appendix 2.2 Nature's GOS-CL 


Appendix 2.3 Nature's GOS-P 


Appendix 2.4 Mother's OLIGO-L 


Appendix 2.5 Mother's OLIGO-CL 


Appendix 2.6 Mother's OLIGO-P 


Appendix 2. 7 Mother's OLIGO-CP 
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Appendix 2.1 Nature's GOS-L 

A-71 4. hyundai Kno.vle::!i;i& Ceme•. 1 I . 
Seobwon-rol 1-gil. Songpa - gJ. Seoul. KoreaNco C1·e111a1· Co., l.td. TE : +82-2-401-4088 FAX : +82- 2-401-4087 

Nature's GOS-L 
(Galacto-oligosaccharide Liquid) 

DefUllcete Of Antll)'S)t 

Lot NO: NCOG2016102b 
CMte of Manuf;actu,. : 25. Oct . 201 e 

SPECIFICATION 
 RESULT REFERENCE 
Sen501'J Ter.t 

Yel.o.v i;yrup 
 Pa65ed 
(Vrstt.!o cb~ar.a-:-:n: 

Dr1 matt&' t.•ore than 7b.O ~ 7C.5 ~efractometer a: :?O'L 
GOS/OM ~ere than 5b.O ':r. 6~-46 AOAC 2001 _t>2 
Su'fated Aoh ess than 0. 3 % 0_20 b!:>O't tifl ccn&1ant 

Nitrogen _es6 than o_l '~ N.O KJe'dahl rne:ho::i 

Nitri1e •SS than 2.0 C.Pm 
 N.O Dia::oti::ation m ethod 

p~ ( l O'll. 5olu1io'l) 4.0 - 7_0 
 6_2~ ph meter 

Viscos ty (2!>'() 1 _000 - 5.-000 cP6 
 1. 468 Vi•com&ter at 25'C 

A"5enic _1155 than 0 . 1 ii;>m 
 N.O ICP- d:..ctNal1 cc.Jpliad ;:!:>ma 

l&ad l e" than 1 .0 c.Pm 
 N.O ICP- "'d•ctlV&I; c~;plad :!uma 


Cadrriwr Leu 1han O.OC ppm 
 o.oooa ICP- "1~cti¥&11 coJp~ ::•..,ma 


Mercuri anat-;::er 
Mercur/ L &S5 than 0 _l ppm 0.004 
!Atomic ab~c-b1i=- •~r1) 

Toial Plat& count Llasti lhan ~l.000 CFU/g 
 50 KFDA 
Y&ai;t and Moldi; Leu than 50 C~U/g 
 Negati1111 KFDA 

E. Co/1 Negati\·a(/2So) 
 Negath.·e KFOA 
Coli form(MPN/g) Negati\•11(/2bg) 
 Negatllili KFDA 

S3fmonsCa GCP­ Negati\"e(/7&g) 
 Nsoati.-e i<FDA 
Sta~h~1occccus aursus Neoati\'&(/7~11 ) Negative KFDA 
Enrs1obactB! o.JAa::a~.ii· l'l:&oati\·e(/300g) Negative l(FDA 

Expirat on Date : Two year.J trom me date of mariufacrure 

AUTHORIZED SIGNATURE 

(b) (6) 

COMPANY NA!o'E Neo Cremar Co. ,ltd. 

POSITION o_c. rr a...aaer 


NAME JunoCheul S"\in 

DATE 11•_ No\'. :016 
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Neo Cremar 8/24/17 


A- i14 , hyundai Kno.vletlQe Center. 11 . 
Beobwon-rol 1-oil. Sonopa-gu . Seoul . Korea Nco C1·en1a1· Co., l,td. TEl: +82-:!-401-4088 FAX : +82-:!-401-408i 

Nature's GOS-L 
(Galacto-oligoseccharide Liquid) 

Oi'J1111C8tl! Of Anll!Y'~ 

Lot NO : NCOG2016l026 
Date of Maruilacture : 26. Oct . 2016 

PARA.'4ETER SPfCIFICATIO, RESULT REFERENCE 
Sens;ory Te•t 

AppeariU'\Ce Yel!o.v •:rrup Puoed 
(Vr> f:tfe; abs•r..s._!::ni 

Dr1 matter More than ib.O ':'.. 
 i6 .66 ~elractometer at :ot 

GOS/OM Mere than bb.O '% 
 62.88 AOAC 2001.02 


Sulfated A•h -HS than O.!l ' · 
 0 .2.: b!>Ot; till con6tam 


Nitroge"l _es& than 0 . I '9 
 N.:::> !(Je' ttahl method 


Nrtrite 1..e&i; than 2 . Dppm 
 N.:::> Dia::otidtion melhod 

PM (lo,. oOILmon) 4 .0 - 7.0 
 6 .22 ol- meter 


Vi&COSll'J (~b'C) l .000 - 5.000 cP6 1.!lBi Vu;cometer a1 :?b'C 


Ar5en1c es& than 0 .1 oom N.:::> IC P- l•d1.ctNol1 cc.;plad c!asma 


Lead Le&s than 1.0 ppm N.:::> IC P- l•di.cti>'el~ co..11>!.d c'u ma 


Cadtr1urr le&r; tnan 0.06 ppm 0 .0009 IC P- 1"1d1..ctNal1 coJpied co!asme 

Merc..'lY a'la!'l =er 
Merc'-'r/ &66 than O. l ppm 0. 004 
lAtomoc eb:<>'l>t•aTo:r1) 


Total Plate count Ler;r; than :3.000 CFU/o 
 bO 1<FDA 

Yeut and Molds Less than !>O CFU/ o 
 Neoati•·e '<FDA 

£ . Co/1 Negative(/:~;i) 
 Neoatwe KFDA 

Colilorm(MPN/o) Neoati>'e( /:~:1) 
 Neoati•·e '<FDA 

S.JlmonBl .J 6/:P Neoative(li!>Q) Neoatr.·e <FDA 

StaDhJ'loccccus a1.1re1.:s Neoath·e (/7~Q) Neoat111e !<FDA 

Ent111obactw saAa::a>.li Neoati\'e(/30C;i} Neoati•·e -<FDA 


Expiral on Oat9 : Two y9!HS from ttis date of manulac1ur9 

AUTHORIZED SIGNATURE 

(b) (6) 

COMPANY NAME Neo Crema• Co .. Ltd . 

POSITION O.C. n· a"laQer 

NAME J.mQCneul Sr-in 

DATE I :~ . 'llO\'. : O 16 
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A-714, hyundai Knowla~cre Center, 11, 
Beobwon-ro11- ail. Songpa- ou. Seoul. Korea Neo Ct·e1na1· Co., Ltd. TE_ : +82-.2-401-4088 FAX : +82-2-401-4087 

Nature's GOS- L 
(Gafacto-oligosaccharide Liquid) 

oetl11C:ate OI A.nlll)l'il! 

Lot NO: 
Oat• of ~..nuhlcrur9 : 01. Nov. 2-016 

PARAMETER SPECIFICATION 
 RESULT 
 REFERENCE 
Sensor>' Test 
Appearance Yeltow syrup 
 Pasi>ad 


!Yiofl:lci abo51'Wat:nnl 


Dry matter More than 75.0 % 7fl.4 Refractometer at 2o•c 

GOS/DM More than 55.0 % 61.4S AOAC .21)01.02 

Su' fatad Ash eli& than O.:l % 0.19 G50't t i:I constant 

Nitrooen l ess than 0.1 % NJ) i(Ja~dahl metho :1 

Nitrite &&s. than 2.0 ppm N.D Diazotization m emod 

pH (10% solu1fon) 4.0- 7.1l 5.95 pf- meter 


Viscosit>J ( 25 'C ) 1 .000 - 5.000 cPs 1.432 vtscom eter at 25't: 


Arsenic ess than 0. 1 ppm N.O 
 1: P- ~d"ctr.•llly eo.splod ;:huma 

Lead e&S than 1 .-0 i;:pm N.G:l 
 1:P- h duC'.iv&ly coJ1>lad ll!laoma 

Cadn ium Lass than (J.06 ppm 0 .0008 
 1: P- b1doctiv11ly CD•Plod icl~mll 

Mercury analyz.ar 
Mercuri :ess than 0.1 iUPm 0.006 
!Ammie absori>tio'll~TY ) 


Total Plate count L966 than :i,oco CFU /g 60 KFDA 

Yeaot and Molds Less than 50 CFU/g Negative KFDA 

£ . C-cli Neaative{l25cr) Neaati~·e 
 KFDA 

CoJifc rm \MPN/g) r-:egati\la(/25c) Negati~·e 
 KFDA 

Sd/monslfa spp. ~oative(J76c) Negativa KFDA 

SraphJ1ococoos ar.N<iJus Neoati\•el/75c) Negative KFDA 

£rrts.robactw sakaz<Jkii ~eoativa(/~OOc} Negative KFDA 


Expirat'o:r1 Date : Two years from !he date o f manufacrure 

AUTHORIZED SIGNATURE 
(b) (6) 

COMPANY NAME Nio Cremar Co..Ltd . 
t'Ul:>ll lU N u .i:.; . m anager 
NAME J'uncrCheuL Shin 
DATE 16'-". Nov. 20 ~ 6 

GRASASSOC IA TES, LLC CONFIDENTIAL Page 107 of1 40 

http:analyz.ar
http:4.0-7.1l


GRAS Notice-Galactooligosaccharides (GOS) 

Neo Cremar 8/24/17 


Appendix 2.2 Nature's GOS-CL 

A-i14. hyu'ldili Kno•..,i.d;e Center. 11, 
8eobwon- ro1 l - g ll . Songpa- gu. Seoul, KoreaNco C1·e1nn1· Co., Ltd. TE_ : +82-2-401-4088 =AY. : +8:-2-401-408i 

Nature's GOS-CL 
(Galacto-oligosaccharide LiQuid) 

~ncai. or Ana!YS<W 

Lot NO : OGCL.20170116 
Dil.te of Manufaetu,.. : 10. Jan. 2017 

PARAMETER SPECIFICATION RESULT REFERENCE 

Seni;or; Test 


Appearance Yel O•\' li:/fUP Pa"&d 
(Vi>i::lo oboor. a":::nJ 

Dr; matte• 74.0 - i6 .0 ~.. /!> . ~ =!efra::tomete• a~ 20 '(" 

GOS/OM l.~cre tnan bi .0 ~ e2. 1 AOAC 2-001.0: 
LactoH/ D\I Le•& than :?3.0 ~ 18.08 1-rPLC 

GI coi;e/0'..I Len tha.'1 2:.0 % 18.98 ...PLC 

Galactooe/DM t.•ore than 0 .8 ':lo 0.82 !-'PLC 
Sulfated Ai;h _11&1> than 0.3 '~ 0.2 5!>0t; t I conlitant 

Nitroo•., _._..than 0. 1 ~ N.O l(Je' :iahl m ethod 

Nitrite _e" than 2.0 oi:>m N.J Dia=oti::ation m e:hod 

pf- 3.:? - 3 .8 3.53 pf- meter 
V11iC01i1ty (:?!>'() 1.000 - 5.0-00 cP& 1.4i8 Vi&com eter at 2!it' 

Arlieruc Len than 0 . 1 ppm N.D ICP- l"1d1ooctn·a.J~ COJP~~ &"!&>ma 

Lead LHli than 1.0 r::pm N.J 
 IC P- Md•c:1/\•ol~ c1>JP'9d ~!urna 


Ca:irr1urr L&&f> than 0.06 ppm 0 .0014 
 ICP- l"di.c1i.al1 cc•pJ..d i:!aoma 


M•rcur; anal'7;:er 
t/ercury Sis than 0.1 ppm 0.009 

(Atomic a.bsc-tr.io."T'&!t"J) 


Total Plate count le6' tna.n 3.000 CFU/g eo 11'..FDA 

Yea&! and f\Aolds Leu than 50 C"U/o NeoatJ•·& "<FDA 

£.Celi Neoat1ve(/2~c) Negatil.·e l(FOA 

Ccliform(l.'PN10) Neoati\•e(/:?$g) 
 Nega.!Ne -<FDA 

Safmonalla &tJD. Nega:i\·e(/7!)o) 
 Neoati1•e !(FDA 

Srapti,,1'occcc1.1s ac;rsus Neoatwe(/7!:>c) 
 Neoati•·e t<.FDA 

Entwobactsr r;a4a:aJii Neoati\•e(/ :!OOc) 
 Negative <FDA 


Expirat en Oats : Two ysars from ttis datG of manulacturG 

AUTHORIZED SIGNATURE 

(b) (6) 

cor.~PANY NAME Neo Crema· Co ..L:d . 
POSITION 0 .C. rranacer 
NAME Jun;iC'1eJ' Srin 

DATE 2 .... Feb. ::'.011 
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A- 714, hyundai Knowledge Center. 11, 
B.i!obwon- rol 1- gil . Songpa-gu , Seoul, KoreaNco Ct·e1na1· Co., Ltd. TE : +82-2-401-4088 fAX.: +a2-2--401-4087 

Nature's GOS-CL 
(Galacto-oligosaccharide Liquid) 

<>Mlllcate 01 Ana!YS'l!I 

Lot NO : 
Date c f Manufactura : 20. Jan. 2017 

PARAMETE~ SPECIFICATION RESULT REFERENCE 

Sen&ory Test 


Appearance Yellow i;yrup Passed 
(V'~inlo ob!u1rvat::nnl 


Dr.1 matter 74.0 - 76.0 % 75.8 ~fractometer at 20'C 


GOS/DM Mere than 67.0 % 62.0 AOAC 2001 .02 

La::to&e/DM l.sS$ than 23.0 % 18.02 HPLC 

Glr..1::o&e/DM Lfi& than 22.0 % 1S.12 HPLC 


Galacto& e/ DM Mora than O.S % 0.8~ HPLC 

Sulfated A&n ass than 0.3 % 0.21 650t: till CGn&tant 


Nitrogen !...ess than 0 .1 % N_[) i!(Je!d'ahl method 


Nitrite 1..·B&& than 2.0 ppm N.O Diazotization m ethod 

pK 3.2 - 3.8 a.57 ph meter 
Vi&cositY (25'() 1.000 - 5.000 cP& 1.495 Vi.ocometer at 25-C 

Ar&enic ~e&& than 0.1 ppm N.[) ICP- !'!di.ctivAI;• co.1plad "huma 

Lead l e&& than 1.0 ppm N.ID ICP- JnduclivG!y co:uplod " lu ma 

C;i.dmium uu::i: th;i.n 0.06 ppm 0 Al01 Q l("\~P- t.,1forttNAl!.1 ,..,..._,,._lo.ti ,J11t ''"" 

Mercuiry an aly z.er Mercuri e&-6 than 0.1 ii;im 0.01 
[Atcmic ab.n:b1iirn•tl'J) 

Total Pla'!e count Le&& than 3,000 CFU/g 51> KFDA 

Yeast and Molds Les& tha.., 50 CFU/g Negative KFDA 
£ . Coli Negative(f25g) Negative ~FDA 
Ooliform(MPN/g) i":egati\•e(/25g) Negative ~FDA 

SalmonaJ,•a s;;p. ~egati\•&(/7&:t) Negafa"e KFDA 
Sr<Jp,'iylococcus ai;re1.1s Negative{f75g) Negative KFDA 
Em1Nobacta.r sakazakii Negaciva(/~OO;;t) Negati.·e !KFOA 

Expiration Date : Two yeara from Che date of manufactiJre 

AUTHORIZED SIGNATURE 
(b) (6) 

COMPANY NAME Nao Orem ar Co. , Ltd. 

POSITION O.C. m anager 


NAME JungCh;;.ul Shin 

DATE e". Feb. 2017 
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A- 714. hyundai Knowledae Center, 11. 
Seobworr-ro 11- gil . Songpa- gu , Seoul. KoreaNeo C1·en1a1· C:o., Ltd. TE_ : +82-2-401-40SB FAX: +82- 2-401 - 4087 

Nature's GOS-CL 
( Galacto-oligosaccheride LiQuid) 

~rtlllcate ot Analys;!t 

Lot NO : 
Date of t.'.anubcrunt : 23. Jan. 2{)17 

PAAAMETER SPECIFICATION 
 RESULT REFERENCE 
Sensor1 Test Appearance Yeltow syrup 
 Passed 

(V'~U!le ob~litV4t'"'1) 

Ory matter 74.0 - 76.0 ':~ 75.2 ~efractometer at 20t 
GOS/OM Mote than 67 .0 % 81.9 AOAC 2001 .02 
Lactos~/D lol Less than W.O % 1 8 .01 HPLC 
Glucose /OM L966 than 22.0 % 19 .21 HPLC 

Galactosel DM More than 0.8 '% 0.87 HPLC 
Sulfated Ash ess than 0.3 % 0.21 650'(: tirl constant 

Nitrogen ess than 0.1 % 0.-001 KJetdaill method 
Nitrite ee;e; than 2 .0 SJQm N.O Diazotization m e1hod 

PH ~.2 - ~-B :l.72 pH meter 
Viscosity ( 25-C) 1.000 - o.000 cPs 1.423 Vis~ometer a t 25t' 

Areenic l ess than 0.1 epm N.:J IC ?- l~duc1ivi;ly c o,pk>d [l>huma 

Lead _ess than 1 .0 gpm N.u IC F'- h ductivo;ly <:ouok>d .:J..,m., 

Cadmium Lese; tnan -0.06 ppm 0.1l014 IC?- lnducttv ol~ <:oJplad ~ !iuma 

Mercy17• anat,·zer Mercuri Le6s than 0. 1 SJQm 
 0. 009 
(Atomic ab» <btio'l't5tr;) 


Total Plate count L6S6 1han 3,000 CFU/g 
 t>o KFDA 

Yeas.t and Molds Leos. than 50 CFU/g 
 Negative KFDA 

£ . Coli Negati\'e(/26g) 
 Negative KFDA 

Coliform ( M PN/ g) Negative(/260) 
 Negative KFDA 

Salmon61Ja sco. Neoath•e(/76g) 
 Negat io1e KFDA 

Sta;:;h~1ococcus aursw; Negati\•e(/75g) 
 Negati•;e KFDA 

Ente..robacter sakazaft.·,·:; Negati..,e(/300:1) 
 Negati~·e KFDA 


Expirat on Date : Two years from the date of manufacture 

AUTHORIZED SIGNATURE 

(b) (6) 

COMPANY r-:AME Nao Crem ar Co ..Ltd. 
POSITION O.C. rr a"lager 
NAME J ungCh&ur Shin 
DATE a•·. Feb. 2017 
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Appendix 2.3 Nature's GOS-P 

A-714. hyundai Know letfae Center. I 1. 
Beobwort-rl> l 1-gil. Songpa-gu. S90ul. Ko19a Nco (~1·~n1a1· C:o., Ltd. TEt: +82-2-401-4080 FAX : +82-2-401-408i 

Nature's GOS-P 
(G&!acto-oligosaccharide Powder) 

OMl!!ca!a OI AnatysJg 

Lot NO : OGCP20161103 
Dale of tl.anufacwre : 03. Nov. 2016 

PARAMETER SPECIFICATION RESULT RfffRENCE 
Sen:ro!",' Te•t 


Wh:te to :1el.1h'I' powder Pais&ad 
(V~il:I" cbHr.a~ :n: 


Mai&ture BISS than b.O 3 3.4~ l oss on dryi"lg at 11O't 


GOSfOM Mori! than 33.0 "I' 2i.7 AOAC 2001.02 

Sulfatetl Ash &$$ than 0.3 ~' 0.11 o50'C titl con&ti!.."t! 

Nitroge"I ess than 0. 1 .,_ 0.001 IQe!dahl m e:hcnf 


Nitrate ess than ~o P.llm 2:3 .2 IC (lor c~r.:.,.,.1~1tioh1i 


Nitrite es!i than 0 .5 ppm N..U Diazotization m&thod 

pt' (1 1>% &olution) 3.0 - 6 .0 4 .2 Pr meter 


Arsenic leiilS than 0 .1 ppm N.u ICP- :~di.mal1 ccJplad i:laoma 


LHd l ns than 1.-0 tt.llm N.D IC?- lndi.C1i•all cc.lpiad : lu ma 


Ca::lmiun- Le&& than 0 .06 ppm O.!lOOi ICP- di.ctival; ccJplad ;::u ma 


M&rcur>; a.nat1;:er 
Mercury ·&SIS than 0 . I i:pm O.C04 
!Atomic ebs~i>1io'!' a:ry) 

To1al Plate count le&& m an 1.000 CFU/ g 10 i<FDA 
Yeast anti Molds Les& thar1!>O c=Ufo Negati•·e KFDA 
E. Ct:.11 Neoati\•e(/25:;i) Negative KFDA 
Colifarm( MPN1 g) Neoative(/2Sg) Negativ·e ~FDA 

SiJ!mcns!la spp. Neoative( l7Sg) Negati'le KFDA 
Staphy!occccuo ar.;reus Negative(/75g) Negative !<FDA 
£r1tMobac1er 6aka:akii Neoati\•a(l30()g) Neoati.·e KFDA 

Expire~ on Date : Two year5 from the date ol ma'1u1acrure 

AUTHORIZED SIGNATURE 

(b)(6) 

COMPANY NAME Noto Cremar Co., Ltd. 
POSITION O.C. rr a"ta;ier 
NAME Jun:;iCheul S~in 
DATE 10'" .Nov. 2016 
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A- 714, hyundai Knowled;ie Center, 11 , 
Seobwon- ro11 -gil . Songpa- gu , Seoul, KoreaNco Cren1a1· Co., Ltd. TE!..: +82-2-401-4088 FAX : +8:2- 2-401-4087 

Nature's GOS-P 
(Galacto-oligosaccnaride Powder) 

Oerllllcat@ or Anll!Yslt 
Lot NO : 

tnte of Man.ufilctura : 08. Dec. 2016 

PARAMETER SPECIFICATION 
 RESULT REFERENCE 

Sensory T96t 


Apoearance White to yellow powder 
 Paued 
(Yi• ii!lo ob•5ro·at:n) 

Moi6ture 966 than o.(J % 5.42 osr. on d ryin;i. at 11O't; 

GOSfDM More than 27.0 % 
 28 .9 AOAC 2001.02 

Sulfated A&h ess than 0. :I % 
 0.12 55ot; tal constant 

Nitrogen es6 than 0. 1 % 
 0.001 'l<Je'dahl method 

Nitrate -fl66 than 50 s:Dm 
 24.8 IC Uor c~~..-.s.t-a=l'fl) 

Nitrite l ess than 0 .5 ,ppm 
 N.iJ Diazotization method 

p H ( 10% 60lu1ion ~ ::.o - 6.0 
 4.71 pl-, mster 

Aroenic t..Je66 than 0.1 ppm 
 NJ) ICP- l~d"C1iv&ly ce>•Pkid pl,..ma 

Lei!.d -966 than 1 .0 POm 
 N.D ICP- l~d"ctiv&f y ccJplad i:hu ma 

Cadmium l.666 thiln O.06 ppm 0.0006 ICP- lnd"civ&ly co~pled ~iume 

Mer~a.:ry anal;•.:s r Mercury _e6s than 0. 1 POm 0.002 
(Atomic abo:-bticn";tr/l 

Total Plate count le&& m an 1,0CJiO GFU /g 2{) i<FDA 
Yeast and Mold6 Lesi;; than t>O CFU/g Negative i<FDA 
£ . Coli Negative{l 25g) Negat ive i<FDA 
Goliform(MPN/g) Nagativs (/25:1) Negative -<FDA 
Salmon91/a spp. Negative(/ 75:1 ) Negative AFOA 
Staphy/occccus aure:.JS Negative{ /75;i) Negilti11& .!(FDA 
Entwobactm sakazaMi flaegativs (/30 (}:1) Negatil.·r. lr<FDA 

Expiratfo~ Date : Two years from the date of manufacture 

AUTHORIZED SIGNATURE 

(b) (6) 

COMPANY NAME Neo Crem ar Co..Ltd. 
POSITION O.C. n-anager 
NAME JuncCheul Shin 
DATE 23"'.Dec. 2016 
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A-714, hyundai Kn:owlecl'ge Cant~r. 11 , 
Beobwon-rot 1- gil . Songpa-gu, Saoul , KoreaNeo Ct•e1nar Co., Ltd. TEL: +82-2-401-4088 FAX: +82-2-40. -4087 

Nature's GOS- P 
(Getacto-oligosaccharide Powder) 

~ncate or An•IY'Slt 
Lot NO : 

Date o f ~rwhicture : 26. Jan. 201 7 

PARAMETER SPECIFICATION 
 RESULT REFERENCE 
Sen&or1 Te5t 


Appearance Wh.'te to yelfcr.v powcle· 
 Pa&r>ed 
<Vi• iill& obsarvat'11n~ 


Moi6ture l e6s than 6.0 % 
 3.36 '°" on drying at 110t; 


GOSIDM More than 27.0 '% 
 29.2 AOAC 2001.02 


Su!fate:i A6h le" than 0.3 % 
 0. 11 650'C till constant 


Nitrogen 966 than 0 . 1 % 
 NJJ i(Je~dahl m ethod 


Nitrate l e6s than En ppm 
 ~.3 IC Hon c::~,.., ,,..ato;re.:ITi l 

Nitrite Lass than 0 . 5ppm 
 N.O Diazotization method 


11>H (10% $Clu1icn) 3 .0 - 6.0 
 4.32 pH meter 


Ar691'liC l '8ss than 0 .1 1PPm 
 N.0 IOP- loldue1Nol1 Ct.JPllld ;:hurna 


Lead l t166 than. 1 .0 ppm 
 N.D ICP- h d•ctNd y CDJplad ;:lurna 


Cadmium Less than 0.06 ppm 
 0 .0008 ICP- l~d•cWoly COJPllld g:lurna 


Mercury anal'Jzer 
Mercuri l e&& t han 0. 1 ppm 0.001 
IAtomk 11bso-btiO'Tta!r1) 

Total Plat9 count Less Ulan 1,000 CFU/; 10 KFOA 
Yeast and Molds Lesr; than SO CFU/a Negati.,·e t<FDA 
E. (A,,lj Negatival/2c a) Neoath.•e KFDA 
Coliform(MPNfg) i':egative(/2&a) Negati.,·a KFDA 
Sa!moneJJa SPJ). Nagative(/7E.g) Negative KFDA 
Staphyfoccccu6 aurel.J$ Negafo<e(/7Sg) Negative l<FDA 
EntBtobacta• sakazakii fl:eaati\•e(/~00:1} Nagati ..·e l<FDA 

Expirat: on Date : Two ysars from the date of manufactu~e 

AUTHORIZED SIGNATURE 

(b) (6) 

C OIAPANY NAME Nao Crem ar Co . ,Ltd . 
POSITION O.C . m anager 

NArt.E Jun:;i Cheul Shin 
DA-E 11t1> .Feb. 2017 
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Appendix 2.4 Mother's OLIGO-L 

A- 714, hy.:ndai Kno.vled;ie Center. 11 . 
eeob~.on-ro11 -gil. Songpa-gu. Seoul . Kor&aNco (~1·cn1a1· (:o., Ltd. 

TE- : +81- 2- 40 i - 40BB FAY. : +8:?-:?-401-4087 

Mother's OLIG09 - L 
(Galacto-oligosaccharide Liquid) 

Otitlnc:ete OI Ana!YU 
Lot NO : 'llC\10201 CC928 

DA:e of Manufactur8 : :?8 . Ssp. 2{)16 

PARAMETER SPECIFICATION 
 RESULT 
 REFERENCE 

Sen5ory Teit 
Appeil!ance Clear to ye o.v li)'ru t> 
 Pao&e:f 


(V~i:tl5 cbsor.s~ :nl 


Dry m atter !.' ere than 7~.0 ' ­ 76.36 ~efrao:omete• at :o'C 

GOSIDM P.'cre than 70.0 % 71.6:? AOAC :?001.0:? 


Su' fate:I A;;I'\ Leu than 0 .3 "' 0.14 b~Ot: tJI connant 


Nitrooe-i Leu than O. l % 0.0~ l<Je' dal-\1 m e:hod 


Nitri1e Les& than :? .O ppm N.:> 
 Diazotizat ion m ethod 


p l- ( 10% &clw.ton) 4.0 - 7.0 6 .21 
 pl- me:er 


V1,C<>&'tV (2b'C) 1.000 - b.000 cPli 1,882 
 v~•-comete· a: 2~"C 


An;enic Len than 0 .1 P.1>1T1 N.:> 
 ICP ( MJc~·•.,,1, cc~eo " Isom a l 


Lead Leu than 1.0 ppm N.::> 
 ICP (in :...1c'! .:ot1 C01..t'l• a p1s!.rn sJ 


Cac!JT!iurr -•&& tnan 0.06 ppm 0 .00:?8 
 IC" (;n~JCt 'oG I, CC•t l ..: p l ...ma l 


...,e•cur1 a.nal',..:e• 
MercLJry Len than 0 .1 ppm 
 0 .006 
fAtDmic abs:iruCT •~r;I 

Total Plate ccunt Le66 1han !l.000 CFU/ g 
 eo f(FDA 
Yeut and Moldli Le&& than !>O c=u10 
 Negat ive !(FDA 

E. eo,~ Neoativ&(/25g) 
 Neoati\'e KFDA 
Coliform (P,•PN.'g) Neoa:ive(/25ti) 
 Neoa.ti\'e KFDA 
Sa!monsna SPJ>. N11gative(/7St1) 
 Neoati\'e ~FDA 

Staph~1ococc1:s ac.·r11us Neoatr\'el/7Sg) 
 Negative i<FDA 
En:tvoba cte.r sa>.a::aMi Neoati\•e(l300o) 
 Neoati\•& KFDA 

Exptrat on Date : Two year!! from the date ol martufaccu•e 

AUTHORIZED SIGNATURE 

(b) (6) 

COMPANY II.AME Neo Crema• Co. ,Ltd . 

POSITION O.C. n"a'la;ier 

NAME J ..in;iC'l&..il S~1n 


DATE 1:1;.. Oc: . : 01 6 
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A-714, hyundai Knowle:f;;ie Center, 11 , 
Beobwon-ro11- gil. Songpa-gu, SeouI, KoreaNeo C1·e1na1· Co., Ltd. TE_ : +82-2-401-40S8 FAX : +82-2-401-4087 

Mother's OLIG09 -L 
(Ga!acto-oligosaccharide Liquid) 

Oertlllcace of AmllYSlS 

Lot NO : 
~ cf tl<iinufactunt : 29. Sep_ 2016 

PARAMETER SPECIFICATION 
 RESULT REFERENCE 
Sen&ory Tei;t 

Appearance Clear to yellow &yrup 
 PaJ>sed 
(\lisli1111 obsan;at::on} 

Dr1 matter More than 75.0 % 76.69 Refractometer .at 2 0 '(' 

GOSfDM More than 70.0 'X. 72.4~ AOAC 2001 .02 

Sulfated A&h ~e&& than 0 .3 % 0. 15 550'\:: ti!] constant 


Nitrogen !..e&& than 0.1 % 0.015 iKJe~dahl method 


Nitrite eu than 2..0 ppm N.D Diazotization m e1hod 


p H (10% e.olution) 4.0 - 7.() 6.~0 pH meter 


Vi&co&it)I (25'C) 1.000 - 6.000 cP& 1.B69 VW.:om eter at 25'(: 


Arsenic :..a" than 0 .1 ppm N.0 
 ICP (lrefacb ..,ty co11:ol.o pls3me.) 

Lead _e" than 1.0 ppm N.!J 
 ICP (lncf.oct'-.olt co11::l-.! pioYnaJ 

Cadmium Less than 0.06 ppm 0 .0026 ICP (lnd·.1ct-o19I,· collul..d pioYna) 

Mer,c1J1r/ anafy<:er Mercur;1 _es& than 0 .1 iPPm 0.007 
!Atomic abn.i.tiOT.a~r;J 

Total Plate ooullt Le66 tr'oan 3,0CO CFU/g 
 5o KFOA 
Yea&t and Mold& Le&s than 60 CFU/ g 
 Negati~·e KFOA 
E. Coli Neoative{/2&o) 
 Neoati'le KFDA 
Coliform (MPN/g) Negati'..e(/2&;i) 
 Negative KFDA 
Sd:lmons lla spp. Negati'o'e(/7&c) 
 Neoati•;e KFDA 
Sraph:,1occccus a1.1re1J.& Negati'o'e(/7oa) 
 Negative KFDA 
Entsrobactsr 1Sakazo.Mi l\'!egative(/300g) Negative KFDA 

Expirat:on Date : Two y~rs from thG datG ol manufa.cturn 

AUTHORIZED SIGNATURE 

(b) (6) 

COMPANY NAME Neo Cremar Co. ,Ltd. 
POSITION O.C. m ana:ier 
NAME JungCheul St-.in 

DATE 146- . Oct. 2016 
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A-714. hyundai Knowle-dce C·snter. 11, 
&ob•~on-ro l 1 -gil. St:ngpa- gu, Seoul, KoreaNeo Ct•e1na1· Co., Ltd. TE : +82-2-401-40S8 =AX: +B2-2-401-<W87 

Mother's OUGO®- L 
(Galacto--oliaosa~charide LiQuid) 

oetllncate or AMIYil! 

Lot NO : 
Date of Marwtactur& : 14. Nov. 2-016 

PARAMETER SPECIFICATION 
 RESULT 
 REFERENCE 

Sensory Test 


Appearance Clear to yeltow syruD 
 Passed 

(Visililc; abs~•af :>n) 


Dry matter More than 75.0 % 76.78 Refractometer at 20"(: 


GOS/OM M1He than 70.0 '% 72.64 AOAC 2001. 02 

Sulfated Ash _ess than O. :l % 0 .14 550'(; t~ I consrant 


Nitrogen 1..ess than 0 .1 % 0.05 ~eidahl m ethod 


Nitrite _1u;s than 2.0 ppm N.D Diazotiz:ation m e-~od 

ph ( DO% solulio n} 4.0 - 7.0 6 . 12 ipH meter 

Vi6cos[ty (25'C) 1.000 - 5,000 cP6 1.B79 \fu;.cometer at 25't: 
Arormic l ess than 0.1 iiPm N.O ICP 1;1ncn.1cfaQt; co~- pl!!-'rnaJ 

Lead _ass than 1.0 rppm NJJ IOP (IM'ilct 'o'Co!; couttl..d pl""1sJ 

Ca:fn ium Le66 than O.08 ppm 0.0029 !OP (ln: -..cfa"'bi cou_~JQj pl""1,s) 


Mercury anal'J'z.&r 
Mercury _gss than 0. 1 ~pm 0.008 
[Atomic ab~~ie>miotr1) 


Total Plate count Less than :l.000 C.FUfg 50 KFDA 
Y.eai;t an:f Molds Leu than 60 CFlJl/ g Negative 
 IKFDA 

E. Goff N egati~·e(/25c) Negative 
 KFDA 
Coliform( M Piil / a) J\iegati\•&(/25c ) 
 Negati~·e 
 KFDA 
Safm or>e.lla spp. Nlegati\•e(/75::>) 
 Negati~·e 
 ~FDA 

Staph)iococc~s a11reus Negative(/75~) Negative 
 KFDA 

Ents.robaccsr sakaza~:ii fl:egaciv&(/::!OOg} Negati..-e 
 KFDA 


Expir.ation OatG : Two years from the date oi mal'lu:facture 

AUTHORIZED SIGNATURE 

(b) (6) 

COMPANY NAME Nao Orem ar Co .. Ltd. 
POSITION O.C. m anacer 
NAME JuncChaul Shin 
DATE 29':!- . NO\'. 2'0 16 
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Appendix 2.5 Mother's OLIGO·CL 

A-714. hyundai Kno.11le:l11e Cante~. 11. 
Beobwon-rol 1-gil. Scngpa-~u . Seoul. KoreaNeo C1·en1a1• Co., I~td. TE : +82-2-401-40ae ':!AX : +82-2-401-4087 

Mother's OLIGO®-cL 
(Galacto-oligosaccharide Lictujd) 

O!!rtl!tcate ot Anstyz;J 

Lot NO: MOC-20101018 
Oa!e cl Manufacture : 18. Oct. 2016 

PARAMETER SPECIFICATION 
 RESULT REFERENCE 

Sensor;• Te:ot 


Appeil!a.nce Clear to ye11tr.v IDYNP 
 Pac.sad 
(\l~it:lft cb"ar.-s t; :n; 

Dr1 matt;Jr 74.0 - 78.0 ~;, 7!:> .4 ~efractometer at 2:0 'C 

,GOSfOM Mere than 75.0 ':'-' 77 .16 AOAC 2001.02 
LactoH/ DM Less than 23.0 3 17.!:>7 t'PLC 
Gl.:cose/D'il .,;BISS tnan 5.0 % 1.86 1-'PLC 
Gi!.li!.C!OISB/DM Mere than 0.8 % ~.41 I-PLC 
Su'.fa~ed A&h L91ilS than 0.3 3 0.21 6!:10"(; t~ I constant 

Nitroge:i lass than 0. 1 % N.O ~e'.dahl m ethcd 
Nitrite l...eis; than 2.0 otim N.:l Oia::oti::ation met~od 

pl-< 3.2 - 3 .8 3 . .21 .Pl- meter 
Viscosity (2 !:>'c) 1,000 - &.000 cPs 1.4.27 Vi~cometer at 2!>"(; 

Ar5en ic Len than 0.1 ppm N.O ICP (fn:!'Jct•-el,- co1.1i::le: p!:umlll 

Lead ass than 1.0 ppm N.:l ICP (!n:i•ce·.-ot, co1.:I&: plumal 

C admium '-966 than 0.06 ppm 0.0038 ICP itn~.Jct:'•<>I. cot;J:I&: o!e rna ) 

Mer-c\lr/ anal'1.:er 
t.•ercur1 66:1> than 0. 1 ppm 0.006 
(Atomic Olb~:1>li=•:r1) 


Total Plate count Less than 3.0CO CFU/g 
 ao KFDA 

Yeast an:i Moldi;; Le:or. than SO CFU/g 
 Negatr~·e 
 KFDA 

E. Co.11 Negative(/25g) 
 Negati~·e 
 '<FDA 

Co!iform(MPNfg) Neoati\'&(12:.1:1) 
 Negative KFDA 

S.3fmc.rrsfla spp_ Negati••e(/it>g) 
 Neoafo·e l<FDA 

Stach:/focqcc41;; a1:re41s Negati\•e(/7&g) 
 Negat111e KFDA 

Er.tNobactM saAa::.3~.ii Neoath•e(1300g} 
 Neoatil.e t<:FDA 


Expirat C"l Date : Two y9ar3 from th9 dacg of manu1actJ'9 

AUTHORIZED SIGNATURE 

(b) (6) 

COMPANY NAME Nilo Cremar Co ..Ltd. 

POSITION O.C. rrana11er 

NAME JunoCheu! S!-jn 

DATE 5.,_ Nov. ~016 


GRAS ASSOCIATES, LLC CONFIDENTIAL Page117of140 

http:saAa::.3~.ii


GRAS Notice -Galactooligosaccharides (GOS) 

Neo Cremar 8/24/17 


A- 714. hyundai KnowlEHlQe Canter, 11, 
Beobwon-rol 1-gil . Songpa-ou, Seoul. KoreaNco Ct'enu1r Co., Ltd. TEL: +82-2- 401-4088 FAX : +'82- 2-401-4087 

Mother's OLIGOe-CL 
(Galacto-oligosaccharide Liquid) 

0!11Jnc:at~ 01 AttalYSlS 

Lat NO : 
Oate of MiartUfacture : 22. Oc:t. 2016 

PAAAMETER SPECIFICATION RESULT REFERENCE 

Sensory Test 


Appearance Clear to yellow liYrLI.P Pas6&d 
(V",,. il:l .. obs..-,at:=r>I 

Dr/ matter 74.0 - 76. 0 % 75.8 Refra~tometer a 1 20 'C 
GOSIDM More than 75.0 '!lo 77 .:23 AOAC 2001 .>02 
La::to6e/D"\;I Less than 2:3 .0 % 1i . ~ !-'PLC 
Glu::o6e/D.\1 ess than 5.-0 % 1.87 HPLC 

Gala::to6·e/DVI More than 0 .8 % 5.60 hPLC 
Sutfated' Ash eos than 0. 3 % 0.20 550'C t~I con&t.ant 

Nitrogen ess than 0. 1 % N.::J 
 K,l&!dahl method 
Nitrite ess than 2.-0 ppm N. ::J 
 Diaz-otization m e:hod 
pH 3.2 - .!!. 8 5.48 pH meter 
Visco5ity (25'c ) 1.000 - 5,000 cPs 1,486 V11;.cometer at :25't 
Araenic l e6s than 0 .1 i;ii:im ND ICP (ln:~c6-e l:t co1.':leo:i ~ls.:msJ 

Lsa.d ess than 1 .0 ppm N. ::J ICP (ln,,cc-.-..l:t co1Jnl""' pla.smeJ 

Ca.drr iurr Les6 than ~.06 ppm 0.()0.!!8 ICP (lm~ce-.-..t, co1.u;J <><1 pls.:m e.I 

Me;rcLJr/ ana.t,..zer Mercury &66 than 0 .1 ~ 0.007 
(Atomic a b:>o-btio'1" &!r/ ) 

Toral Plate co-unt Less than e ,000 CFU/o ~O KFDA 
Yea6t and Mo ld6 Less than 50 CFU/o Negati•·e KFDA 
E. Coli Negati..,e (/25;i) Negati,·e KFDA 
Coliform(MPN/g) Neoati\•e(/25;i) Negatilfe KFDA 
S3fmont1Jla 6/:JP. l\~oat i..,e (/7S;i ) Neoatilfe KFDA 
StachylococcJJo a1.:r'8u6 Negative{/75;i) Negative KFDA 
Ent~•obacul!' .sa.kazal.li" Neoati..,e(/.!!OC;i) Neaati•·e KFDA 

Exoira o:i OatG : Two yGars from me date of manuracrure 

AUTHORIZED SIGNATURE 

(b) (6) 

COMPANY NAME Nso Cremar Co . , Ltd. 
POSITION O.C. rr ana;ier 
NAME Jun;i Che;ul Shin 
DATE 7"'. NO\'. 2016 
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A- i14, hY\ilndai Knowl&:fge C<Sl"lter, 11 . 
Eieobwon-ro11-1:11il . Scngpa-gu, Seoul, Korea Neo C1•enln1· Co., l~td. Tfa.. : +82-2-401-4088 r:AX : +82-2-401-4087 

Mother's OLIGOs-CL 
(Galacto-oligosricchari.de Liquid) 

oertl!lcaCe ol MtlVSl9 

L...ot NO '. 
Oa.ta o f lbrwfilctun. : 05. Nov. 2-016 

PARAMETER SPiEClflCATION RESULT 
 REFERENCE 
6sn&01')' Te&t 

Appearanoe Clear to y e[!ow syrup Passed 

(Vis U!lc. obsorva.tnnl 

Or; matter 74 ..0 - 76.0 % 
 75.9 Refra::tometer at 20'C 

GOS/OM More than 75.0 % 
 77 .. 19 AOAC 2001 .02 
La:::to&e/0 °'11 Less than 2:3.0 % 
 17.46 HPLC 

<Glucose/OM l e61i than 6.0 % 
 1.88 HPLC 

Gala::tose/DM More than 0 .8 % 
 :3.5~ HPLC 
Sutfated Ash 11..e&s than 0. 3 % 
 0.21 ::.Sot; t i!I ocn&tant 

Nitrogen 96'S than 0.1 % 
 0.001 KJe~da"i l m ethod 
Nitrite _ess than 2.0 m>m 
 N.D Diazotization m ethod 

IPK 3.2 - 3.8 
 :3.52 pH meter 
ViscositY (25'C) 1 .000 - 5,000 cPs 1.476 Vrscom&ter a t 25'C 
Arsen ic iloo than 0 .1 ippm N.D ICP (ln:tJct"fc.V co"l!l<Od i;>ls.sma) 

Lead eso than 1.0 tPPm N.D ICP (Ina Jct·1rc.b· coL.11!..:! i;>icmal 

Cadm ium le&& than o.oe ppm 0 .0039 ICP (Im Jct~•'1 coi.:,;lw.1 i:>ls::ma) 

Mercur; anaf1zer Mercury l e" than 0. 1 iimn 0.006 
(Atomic abscc~o<na!l'J) 

Total Plate count Les6 than 3,0GO CFU/g 4{) KFDA 
Yea6t and Mold 6 Leu than 50 CFU/g Negative KFDA 
E. Coli 
 Negative{/26g) Negative KFOA 

Coliform( M PNIa ) 
 f':egative(/26g) Negative KFOA 
SilfmonsJla liPJJ'. 
 Negati\•e(l7Ec ) Negati~·e KFDA 
Stap.1m'occccus aureus Negative(l76;;i) Negati~·e KFDA 
Ent8robactsr 6aka.zilkii l\!egativ&(/ 300g) Negati~·e KFOA 

AUTHORIZED SIGNATU RE 

(b) (6) 

COMPANY NAME Neo Crem ar Co..Ltd. 
POSITION O.C. manager 
NAME Jun;;iCheul Shin 

DATE 20<f>. . No\ 1• 2016 
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Appendix 2.6 Mother's OLIGO-P 

A-714, hyundai Knc.vledge Center. 11, 
Beobwon-ro11-gil , Songpa-gu. Seoul. Korea Neo C1·e1na1· Co., I ... td. TEL : +82-2-401 -4088 ;::AX : +82-:?-401-4087 

Mother's OUGO®-p 
(Galacto-oligosaccharide Powder) 

oemnca1e 0 1 Anal:Ym 
Lot NO : NC'V1?2Ql 60:? 1 2 

Date of M.anuhictu111 : 12. Feb . 201 e 
PARAMETER SPECIFICATION 
 RESULT REFERENCE 

Sensory Te&t 
Appea<ance White to yel!ow powder 
 Pa66ed 

(V.s1ol• cbs~.s: onl 

Moisture ui; tnan b.O ' ­ 4.20 osi; on dryhg at 11 O"C 
GOS/ OM More than 70.0 % 71.4 AOAC 2001. 02 

Sul fated Ash ess than 0. !l % 0.1(1 bt>O'C tal constant 

Nitroge-n Lns than 0. 1 % N.D l(J&!dal'\I m ethod 
Nitrate _e,, than f>O ppm 19 .8 IC (lor C•r:t"'..s'°"'a:h"/i 

Nitrite _es& than 0.5 ppm N.0 Diazoti::ation method 

PM (10% rolu11on) 4.0 - 7.0 e.os e>P me1er 
An;emc _e&s than O. l ppm ND ICP (lnd.1ee,•.,.t, eol<Dl<>:t els.om•) 

Lead <-91&6 t han 1 .0 ppm N.D fCP (l~..1ct-..-.l.1 c.01..cl•:! p lS!!m.a) 

Cadmiun" l.966 tnan 0 .06 ppm o.oooti tCP (Jn~J-ct~t.1 cou::le.:! p~m sJ 

Mercuri ana1'1::er 
Lei;s than O. l ppm 0.007 

IAtomic ab!.-='"'1:.1ie-'"'r5t1"1) 

Tolal Plate count l.966 than 1 .000 CFU/g 10 t<FDA 
Year;t and Moldt> Lesa; than !>O C=U/g Neoafa·e KFDA 

E. Co!t Neoati\·e(f25g) Neoative KFDA 
Coliform(MPNfg) Neoati\le(/250) Neoati.-e !<FDA 
Sdfmons,~a spp_ Negati\l&(/75:i) Neoati,·e KFDA 
Sti1Ph,1ococcus a t:rB1.J6 Neoati\'6(/75:i) Neoati1o·e '<.FDA 
Ent1Nobac1ef sal..a::aJ.li' Nega:ive(/!OCg) Neoati11e <FDA 

AUTHORIZED SIGNATURE 

(b) (6) 

COMPANY NAl.'E Neo Cremar Co ..Ltd . 

POSITION O.C. rr a:-ia:;&r 

NAME JungCh&..il Shin 


DATE :::7'7'.Fab. 2016 
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A-714, hyundai Knowledge Center, 11, 
Beobwon-ro11-oil . Sonopa- CJu . Seoul. Korea Neo (~1·ema1· C:o., Ltd. TEi_ : +82-2-401- 40$8 FAX : +82- 2-401-4087 

Mother1 s OUGO®-p 
(Galacto--oligosncchDride Powder) 

Ol!Jil!11C&te OI MlllY'Sl!I 

Lot NO : 
DUe o l W.1111.ufactura : 13. Oct. 2016 

PARAMETER SPIEClflCATION RESULT 
 REFERENCE 
Sensory Test Appe.arance White to yelEow powder Passed 


(\'r• 1i:l1> ob•.....-..t'=t 


Moisture l ess than 5.0 % 3.:20 loa;s on cdr»ino at 110'C 

GOSI DM More than 70.0 '% 72.54 AOAC 2001 .02 

Su'.'fate:f Ash s66 than 0.3 % 0.16 650'(; tifl oonstant 

Nitrogen e66 than 0.1 % N.O i<Je!dahl method 

Nitrate l ess than 50 IPO~m 19.8 IC (lo1t Cilm.'lt9.io:ir11.ah:.rt 


NitritA I """"- th;an 0 fi J1Pm NO n;,.,.,,+;,.,.tinn m ..thnn 


pH (10% £elution) 4.0 ~ 7.0 6.07 p li meter 

An;enic 966 than 0. 1 ppm N.O ICP (lndJCt>~"QI)· COll]l!d pl~ma) 


Lead l ess than 1.0 ppm N.D !OP (Ind JcM~;; co~l<d' plume_l 


Cadrr.ium Less than 0. 06 ppm 0.1)006 !OP (ln:i ~ct'·"'t; col.';loG plcma) 


Meri::~ry ana.t,.::ar 
Mercury Les:s than 0.1 ppm Ci.008 
!Atomic ab$t>:b1iom•tr;) 


Total Plate count LeGS than 1,000 CFU/g 
 10 IKFDA 
Yeast andl Molds Less tha."'I 50 OFU/o 
 Negative S<FDA 
E. Coli Negative{/26;;i) 
 Negati~·e IKFDA 
Coliform(MPN(g) Neoativa(/26o) 
 Neoative IKFDA 
Sa!mon817a &®. t-..~oative(/76g) Negatr.·e KFDA 
StaJJhyfococous a1;.',"81.J6 Negative{/76g) Nagativa KFDA 
EntB!Obactar sakazi!J~:ii ~egativ&(/300a) Negati11a KFDA 

Ex1Piretori Oat9: T11.•o y9ers 'from the datg of marn.rfacrure 

AUTHORIZED SIGNATURE 

(b) (6) 

OOM" ANY NAM E Neo Cremar Co ..Lrcl. 

POSITION O.C. m anaoer 

NAME J un;;iCheul Shin 

DATE 28"' :Oct. 201 6 
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A-714, hyundai Knowledge Center, 11, 
Beobwon- ro11 - gil. Songpa- gu , Seou l, KoreaNco C1·e1na1· Co., Ltd. Tfa. : +82- 2- 401-40!>8 FAX : +82-2-401 - 4087 

Mother's OLIGOe-P 
( Galacto-oligosaccharide Powder) 

oertJTlca~ Of Ar.9tys19 

Lcn NO : 
Date ol M•rw~c;ura : 2~. No\•. 201 e 

PARAMETER SPECIFICATION RESULT REFERENCE 
8en6or;1 Test

Appearance White to yellow po\'Yder Par.ud 
(Vis ii:lo obsatV1tt=nl 

Moisture ~ess than ~-0 % e.3o _oi;s on drying at 11ot: 
GOS/OM More than 70.0 % 71 .1 4 AOAC 2001.02 
SuHated Aoh e66 than O. ~ % 0 . 16 650't til:I conotant 

Nitrogen 966 than 0 . 1 % 0 .01 l(]etdahl method 
wt......t o e1111 fn <0n &D !P'Pm 20.1 IC Uu 11 Cfov 11t::UU'il• o&rl \I f 

Nitrite 
 B66 than 0. b c;pm N.D Diazotization method 

pt- (10% solution) 
 4.0 - 7.0 6.27 pH met·er 
Aroenic 966 than O. 1 ppm N.D ICP (ln:h•ttv.>lir col.(llln plSYn...) 

Lead _9so than 1 . 0 iii>m N.D ICP (ln:iJtt n1l1 coLJl;lo.l p fSYn.,.) 

Cadrniurr Less than 0.06 ppm 0.000~ ICP (In:! Jct NV co~QQ plum~ 

Mercwy analf.;er 
Mercur:; ass than 0 . 1 mim 0. 008 

lAtornic e bs!>'blion- ~tr1) 

Total Plat-e count La6s than 1,000 CFU/g 20 KFDA 
Yeai;t and' Mold6 L&0s than 50 CFU/g Negafa·a KFDA 

£ . Celi Negative{/26g) Negati•.-e KFDA 

Coliform( MPN/g) Neoativa(/.26g) Negati~·e KFDA 


Salmoflslla SOP. Negati\•e(/760) Negafa·e KFDA 

Staoh//occccus acx Bus Negati\•e{/75c) Negati~·a KFDA 

En:B.robactsr r;ii/cazaMi Neoative(/ !OOc) . Negat i'ie _ KFDA 

Expiratl.On Oate : Two years from the date of manufacrure 

AUTHORIZED SIGNATURE 

(b) (6) 

COMPANY NAM E N&o Cremar Co..Ltd. 

POSITION O.C. rr.anacer 

Nl\ME: JungC houl S hin 


DATE e"'.Dec. ::!-016 
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Appendix 2.7 Mother's OLIGO-CP 

A- 714 . hy-.mdai Knchvledge C enter. 11 , 

Beobwon-1011-gil. Sonopa-gu. Seoul. Ko:eaNeo (:1·e1na1· Co., I ,tel. TL : +82-2-401-4088 ;.AX : +8.;'.'.-:;.'.-401-4087 

Mother's OLIG0 8 - CP 
(Galacto-oligosaccharide Powder) 

o.Jtmca!lt ol AnalYSJJ 

Lot NO : MOCPW16102b 
Date of t.3nufactll1'9 : 26. Oct. 201C! 

PARA.~ETER SPECIFICATION RESULT 
 REFERENCE 
Senso")' Test 

Wh:te to yeCc.v powder Pas&ed 

(VisL:le ol>oalliC:inl 

Mci6tu•e ess than b .O % 3.~ Olili on dr,.hg at 11ot: 
GOSfDM Mere tnan 75.0 ~ 77.12 AOAC 2-001.02 

Lactoss/D\1 Less than 23.0 % 17 .71 ...PLC 

Gl.ico&e/0',1 -.e55 than !>. O % 1.86 ...PLC 

Galac1o:ae/D'V1 Mere than 0.8 % 3 .31 ...PLC 

Su' lated Alih _ess tnan 0. 3 % 0. 11 5!>0't: t I con&ta.""t 

Nitroge-1 -•" than 0. 1 % ND KJe'.:iahl m e:hed 

Nitrate 

-•ss 
-856 than ~O p,pm 24.6 .C i lcir C•r::-rs~~llJ: h/I 

Nitrite than 0 . 5 ppm N.:l Di~oti=ation metnod 

cl-' (I0'9 liolutron l 3.0 - 6 . 0 4.67 1>... meter 

Ars en ic ess thMJ 0 .1 ppm N.O ICP (ln:!•ct-o;>I, co~I~ i:l:urn aJ 

Lead l Hs than 1.0 si;>m N.::> ICP ( ln:1•ct-.-.t1 co1:1:la2 pl:urnaJ 

Cadrr iurr l..956 than 0 . 06 ppm 0 .0006 ICP (!n:1.•~nt, uii..tl• a pl:urn al 

"llercur; ana!y::er t.•ercur1 &5G tit.an 0 . 1 itPTl'I 0. 00~ 
lAtomk ab-..::-t1io-r.-.r1) 

Total Plate ccunt Len than 1.0CO CFU/o 10 KFDA 
Yealit and 11.'old:;; Len tha'l 50 CFU/ o Negati..-e !<FDA 
E. Co!1 Neciati\'e(l2!tg) Neoati..-e .<FDA 
Coliform( t.•PNto) fl:eoati\•e (/ 2Sg) Neciat i'i& l(FDA 
53.'monsua spp Neoati\'&(/7~11) Negati•;e i<.FDA 
Staph.;1ococc:.•s .:wreus Negative (/7~g ) Negat111e -<FDA 
Emerobacter saAa::al.Ji l\!eoath·e(/~OOg) Negat i•·e t<FDA 

Expirat o:n Date : Two years from the date of manufacture 

AU HORIZED SIGNA URE 

(b) (6) 

COMPANY NAt.'E Neo Cremar Co..L~d . 

POSITION O.C . f?'anager 
NAME JungCneul St".in 
DATE 1 "' .l\!ov. 2016 
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A-714, hyundai Krn>wledge Center, 11 . 
Beobwon-ro 11-gil. Songpa-gu, Seoul, Korea Neo C1·e1na1· c:o., Ltd. TE.... : +82-2- 401-4088 FAX: +82-2-401-4087 

Mother's OLIGO®- cp 
(Galacto-oligose.ccharide Powdei) 

O.:rtl!lcace of Alt•IY!llll 

Lot NO : 
Oat• of M~mJtacture : 30. Oct. 2016 

PARAMETER SPECIFICATION RESULT REFERENCE 

S1m&ory Test 


Appearance White to ye~ow powder Pas6&d 
(Vrsiclo oi...GtVat::n! 


Moiriture &66 than 6.0 " 3. 1 -01>6 on dr1in;;i- at 11 O'C 

GOS/ DM Mor,e than 75.0 % 76.75 AOAC 2001 :02 


Lactose/DI\! Les& tha"l 23.0 % 18.01 HPLC 


Gluco5e/D:l.1 '86& than 5.0 % 1.95 f-tPLC 


Galaotose/D\ I More than 0.8 % 3.29 HPLC 


Su!fat&d A6h eSli than 0. 3 % 0 .11 650-C I con&tant 


Nitrogen es6 than 0. 1 % 0.001 l(Je~d ilhl method 


Nitrate 966 than 50 ~Pm 24.7 IC (Io n O!!r.0-m..o.tD11Tai:h-,-; 


Nitrite <....666 than 0 .5 ppm N.:J Diazotization method 


pH ( 10% •elution• 3.0 .... 6.0 
 4.62 pl- mstsr 

Arsen ic e&s than 0.1 ppm 
 N.J IC P (ln:i.ict't'9t/ cow:lu pl~ma) 

Lead eSli than 1.0 ppm 
 N.D IC P (IM .icf·,...tf cow:I~ p~.,) 

Cadmium Le66 tha'l 0.08 ppm 
 0.0006 ICP (lne.icc· ....tt coimlod Pls.:rn.,) 

Me~cur1 anal:'1::ar Mercur)• ...ie&& than 0 .1 ~m 0.005 
[A10mic ab,.; <b1io!I' ~!ry) 

Total Plate count Les& than 1,0CO CFU/g 10 KFDA 
Yea6t and Molds l&;;i; than 50 CFU/o Negati~·e KFDA 
E. Celi Negati\'e(/25g) Negati~·e KFDA 
,Colifomi(MPN/ g) Neoariye(/25:1) Neoati~·e KFDA 
Salmoneffa liPP. ll:eoative(/ 75g) Negative KFDA 

StaJJh;1ococcu6 a1•tsus Negative(/75;i) Negative t<FDA 
£nte.robact11r 6akaza~.1:i Neoative(/300:;il Negative KFDA 

·M-"'!l,j (Kt"•..,"""' J.a•"v•a-<u.....,,l"at:r:r.i Expiratori Data : Two years from Cha date ol manufacture 

AUTHORIZED SIGNATURE 

(b) (6) 

COMPANY NP.ME Neo Cram ar Co ..Ltd. 

POSITION O.C. rr anager 

NAME JungCheul Shin 

DATE 151h .~ov. 2016 
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A-714. hyundai Kno,\lled11s Canter. 11, 
B&ob1"ion-ro 11-gil. Scngpil-ou. Seoul. KotitaNco (:1·e1nar Co., I ,tel. TE_ : +82-2-401-4088 =AX : +82-2-401-4087 

Mother's OLIGO®-cp 
( Galacto-oligosaccharide Powder) 

O&rt!llca!a ot AMIYA 

Lot NO : MOCPZOl 61027 
Date of Manulactur& : 27. Oct. 2016 

PARAMETER SPECIACATION RESULT 
 REFERENCE 
S&nliOry Test 

White to v• !!ow powder Pauad 

(V1'it le cbsw-.a!::n~ 

t..ss than 5.0 % 5.2 _on on drying at 11 O't 


GOS/ OM Mere than 75.0 % 77.53 AOAC 2001 . l>2 


LactoHID\1 l.8S$ tha.n 23.0 " 17 .34 f-PLC 


Gl.:cosa/ D•,1 es5 than 5.0 ':.. 1.89 f-PLC 


Galactou/D'.1 t.'twe than n .a ':'.. 3 .24 f-.PLC 


Su' fa:ed As~ Leu than 0. 3 % 0. 12 b!>O'C url consta"lt 


Nitroge"l ess than 0.1 ~ N.:> K.Ja'da.~I ma:hc:I 


Nitrate c..ess than !>O ppm 25.8 IC (lo" C•n:T s!c;:r~: 


Nitrite 
 i..11ss tharl 0 .5 ppm N.O Di.a::ottZation method 


p.,_ (10 % soluucn) 
 3.0 - 6 .0 4.5~ pf- mater 


Arsenic 
 _ess than 0 .1 J)C)m N.O ~p (ln:Jcn e t, co1.:I~ plu me l 

Lead 
 Less than 1 .0 ppm N.D ICP (lm.Jct·.<1t1 CO"l'I~ plu maj 

Cadrriuw 
 Lass than o.oe ppm 0 :0007 ICP (ln:i •c-:.-..t, co1.ol"" plcrna I 

-•05 Maro..rr>/ anal'; :::er 
t.~ercury thiln 0 .1 ppm 0. 007 

IA11> rnic el>•:~1ic-r•:r1J 
Total Plate count ~ss tiian 1,000 CFU/g 20 KFDA 
Yaai;t ilnd Molds Leu than 50 CFU/ g Negative KFDA 
E. Co!J NegatJ\•e(/2511) Negative KFDA 

Cofifcrm(t.•PNfg) Neoative(/ 2511) Negati.-e KFDA 
S3!.rncn11fla 6PP. Negati\·e(/ 75ol Negati11e KFDA 

Staph~1oc3CCIJ6 iliJrtlllli Negati\·e(/7::g) Negafa·e t<FDA 
Ents!"obilcter sil.Aa::.a~.ii Neaative(/!OO!ll Negati.-e KFDA 

•l<FCIA 1~7i 1~&np11t::"' "-•!'at~• · Expirat on Oat& : Two yeal3 fro~ the dat& of manufacrur& 

AUTHORIZED SIGNATURE 

(b)(6) 

COMPANY NAt.•E Neo Cremar Co . . L:d. 
POSITION O.C . ma."'lager 
NAME JungCheul S~ in 

DATE 1~"'. Nov. 201 6 
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Appendix 3 Representative Chromatograms for Cow's Milk Lactose­
Derived GOS Preparations 

Appendix 3.1 Nature's GOS-L 

Appendix 3.2 Nature's GOS-CL 

Appendix 3.3 Nature's GOS-P 

Appendix 3.4 Mother's OLIGO-L 

Appendix 3.5 Mother's OLIGO-CL 

Appendix 3.6 Mother's OLIGO-P 

Appendix 3.7 Mother's OLIGO-CP 
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Appendix 3.1 Nature's GOS-L 

Figure 1. (Assay 1. Before Enzyme Reaction) 
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Figure 1. (Assay 1. Before Enzyme Reaction) 
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Appendix 3.2 Nature's GOS-CL 
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Appendix 3.3 Nature's GOS-P 

Figure 1. (Assay 1. Before Enzyme Reaction) 
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Appendix 3.4 Mother's OLIGO-L 

Figure 1. (Assay 1. Before Enzyme Reaction) 
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Appendix 3.5 Mother's OLIGO-CL 

Figure 1. (Assay 1. Before Enzyme Reaction) 
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Appendix 3.6 Mother's OLIGO-P 

Figure 1. (Assay 1. Before Enzyme Reaction) 
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Appendix 3.7 Mother's OLIGO-CP 

Figure 1. (Assay 1. Before Enzyme Reaction) 
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Appendix 4 Certificates of Analysis for Goat OLIGO-CL Preparations 
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A-714 . h1Jndai Knowledoe Center. 11, 
Seobwon-rol 1-gil . S1:1ngpa-ou. Seoul, Korea Neo C1•e1na1· Co., l~td. TL : +82-2-401-4088 FAX : +82-2-401 -4087 

GOAT OLIGO-CL 
(Galacto-oligosaecharide Liqujd) 

o.rtinc:ate 01 ARalYSlt 
Lot NO : NCGO:o1e1228 

Oat• ol Mal'\ufactul'll : 28. Dec. 201e 

PARAMETER S?ECIFICATION 
 RESULT 
 RfFERENCE 
Sensory Test 

Appeara.,,ce Clear to :.rel otv &YNP 
 Par.r;ed 

(Visi:le cb..,...,.~cnl 

Dr; matter 74.0 - 76.0"' 
 75. 8 ~efrat:tometer a1 :.;o•c 
GOS(DM More than 57. 0 % 
 b9.4 AOAC 2001.o: 
Lac1on/ D'.ll Lass than 23.0 % 
 17.29 HPLC 
Gl.;co&e/0\1 l.ss!i tha."1 22.0 '9 
 21.53 hPLC 

Galactou/0 \1 Mere man 0 .8 ~ 
 1.8:1 !--PLC 
Sulfated A&h eios than 0. :1 ~' 
 0.05 b50t; ti I ct:nstaii t 

Nitroga" Lns than 0. l % 
 0 .008 !<,Je'daN m e:hod 
Nitrite HS than 2 .0 p;im 
 N.0 Dia.:oti:ation m e:Mod 
pl-­ :1 .2 - 3.8 
 :1.55 pl-- me1er 
Vi&COS!t ;' (25'() 1.000 - t>.000 cP& 
 1.212 V1it:om&ter .al 25'C 

Arsenic H6 than 0 .1 ~m N.D IC P- t"d"ctw~, CC.li>l•d cluma 

Lead Less than 1.0 i:iim N.O IC P- :.-.d.ctl\'61/ c:c.wlad " lu rna 

Cacirr iurr Le&& than O.oe ppm 0 .0012 IC P- '.,dl.t1t\'c.IJ cc-~i:~d :;!ssrr'la 

\lerc1:ry anal'; ;:er Mercury en than 0 .1 DPm 0 .009 
!Atomic abs:-bticT O:r1) 

Toal Plal& couni Le&& than :1 .000 CFU/o 
 30 ll(FDA 

Yeast and Molds Leu than SO C"'Ul o 
 Negathie «FDA 
E. Cc!1 Neoativa(/2&ol 
 Neoati11e «FDA 
~lifcrm(MPNfg) Neoati\•e(/ 2bo) 
 Neoatn•e o<FDA 
5.3!morr•11a spp. Neoafr,•e(l7bo) 
 Negative '!(FOA 

Staph/loccccus ;wrsus Negative(/750) 
 Neoati~·e i<FDA 
EntMobact8T saJ.a::a/..1/ Neoative(/ 30Co) 
 Neoati1>e -<FDA 

Expirat on Date : Two y9srs f rom lhe date o manufacture 

AUTHORIZED SIGNATURE 

(b) (6) 

COMPANY NAME N9o Cremar Co ..Ltd . 
POSITION a.c. fl'\anaoer 
NAME JungCheul Shin 
DATE 1Z"'. Jan. 2017 
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A-71 4. hyundai Knowle:tge Center. 11 , 
Beobwon- ro 11- gil , Songpa- gu , Seou I, Korea Neo C1·en1a1· Co., Ltd. TE : +82-2-401-4088 FAX : +8.2- 2-401-4087 

GOAT OLIGO-CL 
(Galacto-oligosaccheride Liquid) 

Oeltlncab! of Anll!Ym 

Lot NO : 
O..t• of MAriuQcture : 0.2. Feb. 2017 

PARAMETER SPECIFICATION RESULT REFERENCE 
Sen;ory Test 

Appearance Cl&ar to yellow &yrup Pa&sed 
(Yeinl" ob5&t'o~<:nl 

Dry matter 74.0 - 76.0 % 
 75.e Refractometer at 20'C 

GOS/ DM More than 57. 0 % 
 69·.2 AOAC 2ao1 .02 

Lacto&e/D~ Less than 2e.o % 
 20 .14 HPLC 

GI co;e/D"A Le;ss than 22.0 % 
 18.72 HPLC 


GalactoH /D.IJI Mere than 0 .8 % 
 1-98 HPLC 

Sul fated Ash Less than 0 .3 .,_ 
 0.05 65ot: til l con6tant 

Nitrogen l H& than 0 . 1 % 
 0.008 KJ&~::lahl m ethod 

Nitrite la&s than 2. 0 ppm 
 N.O Diazotization m ethod 

GH 3.2 - e.a 
 5.66 p H meter 

Vi&co&ity (25tl 1.000 - 6.000 cP& 
 1.527 Vi scometer a t 25'C 

Ar&ilnic e&& than 0 . 1 ppm 
 N.11) IC P- tod•C1iv&iy c o•oled ;ila.~rno. 


L&ad e&s titan 1 . () i:Qm 
 N.D ICP- l"d"C1iv&iy c oJpled i:lumo. 


Cadrr iurn Le&& than 0 . 06 ppm 
 0.001 5 IC P- l"d• C1iv&iy c oJpied plo.smo. 


Mercury anah-zer 
Mercury le&& than 0 .1 ppm 
 0.01 
lAtomicc 11b»:obtio-r.atry) 

Total Plate count Le&& lhan 3,0C•O CFU/ g 
 60 KFDA 
Yea&t an:f Mold& Leu than 50 CFU/ o 
 Negative KFD.A 
E. Coli Negati\le{/2Sc ) 
 Negative KFDA 
Cc liforrn(MPN/g) Neoati\le(/26c ) 
 Negative KFDA 
Salmon'1fla spp_ Neoati\le(/ 76c) 
 Negat ive KFDA 
Sr~}1ococc11s ai.Jreus Negati\le(/7Eic l 
 Negat i•·e KFDA 
En:e.robacter sakazaMi Negative(/ 300c) 
 Negative KFDA 

Exoira ·on Oat9 : Two years from the date of man ufacrur~ 

AUTHORIZED SIGNATURE 

(b) (6) 

COMPANY NAME Nso Cramar Co. ,Ltd . 

POSITION O.C. m ana cer 

NAME JuncCheul Shin 

DATE 17"'. Feb. 2017 
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A-714, hyundai Knowle:fae C.el"lter, 11 , 
Beobworrro11-oil. Songpa-ou. Seoul. KoreaNco Ct•emar Co., Ltd. TE : +82-2-401-4088 'FAX: +82-2-401--4087 

GOAT OLIGO-CL 
(Galacto-oligosaccharide Liquid) 

outl11Clltl! al Ar.awe 
LArt NO : 

Oat• cf Marnil11cture : 03. Feb. 2-017 

PARAMETER SPECIFICATION RESULT R~ENCE 
Senwry Test 

Appearance Clear to yellow s~·ru,p Pa&&ed 
(Yisil:lo ob•111Yafon1 

Dry matter 74.0 - 76.0 '% 
 75.2 Refractometer at 2,Dt: 
GOS/OM Mora than 67.0 % 
 &9 . ~ AOAC 2001 .02 
La:::to&e/DM Lll6$ than 23.0 '% 
 18.8 HPLC 
Gluco5e/DM l.es$ than 22.0 % 
 20.6 HPLC 

Galacto6e/DM More than 0 .8 % 
 1.92 HPLC 
Su'.fated Ash l -e" than 0. 3 % 
 0.05 500°(; t in con&tant 

Nitrogen HS than 0.1 % 
 o.ooa l(Je~d:ahl m ethod 
Nitrite ...au than 2 .0 ppm 
 N.O Diazotization m elhod 
pl-' 3.2 - ~.8 3.57 11>H meter 
Visco&ity (25't) 1.000 - 5.000 cPs 1.453 'Vrscometer a.1 2S'C 
Arsenic e~ than 0.1 ppm N.O ICP- 'md•'1ivaly CC>'~plod l!lo.>mo. 

Lead e&s than 1.0 ppm N.O IC ?- l.,di.ctivGly cc.Jplod 111..,me. 

Cadrrium le66 than 0 . 06 ppm 0 .0013 IC P- 1nd"ClivGly coJpkod 111,..me. 

~e:-cur1 ana.l'1zar Mercury ess than 0.1 ppm 0.009 
[Atomic sb~~=~~r1) 

Total Plate count le66 than 3.000 CFU/g 50 KFDA 
Yeast and Molds Less than 50 CFU/o Negafa·a KFDA 
E. Coli Neoati\'e{l2&a) Neoativ5 KFDA 
Coliform(MPNfo) ~gati\'&(/25a) Negative r<FDA 
SalmcneD;,. 6PP. N!egative(/7~a) Negative KFDA 
St;,.ph,1ococ~u; aureut> Negative(/7&a) Negative KFDA 
Enterobacter 6akazaUi ~egative(/300g} Neaati~·e KFDA 

Expirat Ot'l Oat9 : Two years from the d'aoo of mamrlacrure 

AUTHORIZED SIGNATURE 

(b) (6) 

COMPANY NAME Neo Cremar Co. ,Ud. 

POSITION O.C. manager 

NAME JunaCheul Shin 

DATE 18 1

'". Feb. 20 17 
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Appendix 5 Representative Chromatograms for Goat OLIGO-CL 
Preparations 
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Figure 2. (Assay2. After Enzyme Reaction) 
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Figure 3. (Free lactose in sample) 
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Figure 1. (Assay 1. Before Enzyme Reaction) 
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END 
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Bonnette, Richard 

From: Katrina Emmel <emmel@gras-associates.com> 
Sent: Friday, September 15, 2017 12:32 PM 
To: Bonnette, Richard 
Cc: Steven Overgaard; Robert McQuate 
Subject: Re: GOS submission to FDA GRAS notification program - confidential information? 

Dear Mr. Bonnette, 

I apologize for the oversight on our pait. There is no confidential infonnation contained within the GOS 
submission. 

Please let me know ifthere are any other concerns or questions. 

Thank you, 

Katrina 

Katrina Emmel, Ph .D. 

Senior ScientisUProject Manager/Associate 

GRAS Associates, LLC. 


emmel@gras-associates.com 


On Sep 15, 2017, at 8:33 AM, Bonnette, Richard <Richard.Bonnette@fda.hhs.gov> wrote: 

Dear Dr. Emmel, 
As I was looking through your submission for GOS received here on Sept 6, as part of our pre-filing 
review I noticed that many pages are marked "CONFIDENTIAL" in the bottom margin beginning on page 
54 of the PDF. I noticed earlier in the submission in part 1 that no claims of confidentially were made. I 
assume this is probably a typo/oversight? Please let me know if this is indeed the case via email and I' ll 
add your response to the record for this submission and we'll proceed from there. 
Regards, 
Richard 

Richard E. Bonnette, M.S. 
Center for Food Safety and Applied Nutrition 
Office of Food Additive Safety 
U.S. Food and Drug Administration 
Tel: 240-402-1235 
richard. bonnette@f da. hhs.gov 
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