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PART 1 GRAS Notice

CJ Cheilledang Corporation (hereinafter referred to as ‘CJ’) is submitting a GRAS notice for the
substance Dried L-Valine Fermentation Product as a source of L-valine in livestock and poultry diets.

1.1 Name and Address of Organization

CJ CheilJedang Corporation

Yang Hee Kim, PhD

42beongil 55, Gwanggyo-ro, Yeongtong-gu
Suwon-si, Gyeonggi-do 16495, KOREA
Tel : +82-31-8099-1515

E-mail: yanghee.kim{@cj.net

CJ BIO America, Inc,

Keith Haydon, PhD

CJ BIO America, Inc.

2001 Butterfield Road, Suite 720
Downers Grove, IL 60515

Tel : (630)241-0112

E-mail: keith.haydon@cj.net

1.2 Name of the Notified Substance

The common or usual name of the subject substance of this notification is ‘Dried L-Valine Fermentation
Product’ which is a source of the essential nutrient L-valine. The level of L-valine in this substance is a
minimum of 72%. Dried L-Valine Fermentation Product also contains approximately 10% amino acid
from biomass (dried Corynebacterium ghitamicum cell). The trade name of the product is ‘VAL Pro’.

1.3 Intended Conditions of Use

Dried L-Valine Fermentation Product is to be used as an ingredient in livestock and poultry feeds
according to current good manufacturing and feeding practice as defined in 21CFR§582.1(b)
(*Substances that are generally recognized as safe’). L-Valine is an essential amino acid that is typically
considered to be the fifth limiting amino acid after L-tryptophan for pigs and as the fourth or fifth limiting
amino acid after L-threonine for poultry. L-Valine will be incorporated into the diet at levels
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PART 2 GRAS Notice: Identity, Method of Manufacture, Specifications,
and Physical or Technical Effect

2.1 Scientific Data and Information that Identifies the Notified Substance

2.1.1 Name and Other Identities

Chemical name according to 2-amino-3-methylbutanoic acid
IUPAC nomenclature

Synonyms L-valine;  (S)-a-Aminoisovaleric  acid; L-2-Amino-3-

methylbutanoic acid
CAS No. 72-18-4
EC-No. 208-220-0
Appearance Pale or dark brown granule
Molecular mass 117.15 g/mol
Molecular formula CsHINO;
Structural formula Q CHs

HO CHa
NH,

This GRAS notice covers Dried L-Valine Fermentation Product produced by fermentation with
Corynebacterium glutamicum, with a minimum purity of 72% of L-valine. L-Valine is the active
substance in the Dried L-Valine Fermentation Product. Due to its dedicated chemical properties, L-valine
can only be found as free amino acid, which must not be transformed into a salt to be stable during
production, storage and application.

2.1.2 Composition

The majority of Dried L-Valine Fermentation Product is L-valine (= 72 %). The product also contains
other free amino acids (< 1 %), bound amino acids from the biomass (< 10 %), sugars (< 0.5 %), organic
acids (< 0.05 %), inorganic compounds (< 10 %) and moisture (< 1 %). As shown in Table 2.1, the
analysis of the five batches of Dried L-Valine Fermentation Product demonstrates that the finished
product is reproducibly manufactured. The compositional analysis of Dried L-Valine Fermentation
Product in Table 2.1 is without carrier. Refer to Appendix 1 for additional information regarding the
analytical assessment of the product composition.
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Table 2.1. Chemical composition of Dried L-Valine Fermentation Product

Page 9

Test

Unit

Analysis method |Batch 01|Batch 02|Batch 03 Batch 04|Batch 05| Average

- L-Valine

%

Hydrolyzed amino
acids (in insoluble

Biomass part) »(Tot'al)

__HPLC

Aspartic acid

Threonine

Serine

Glutamic acid

Glycine

Alanine

Valine

AOAC 994.12

72.38
9.12

1.04
0.50
0.39
1.45
0.48

Methionine

%

AOAC 985.28

Isoleucine

Leucine

Tyrosine

Phenylalanine

Lysine

Histidine

Arginine

Proline

AOAC 9%4.12

Tryptophan

AOAC 988.15

Free amino acids
(Total, other than
valine)

Phosphoserine

Threonine

Serine

Glutamic acid

Glycine

Alanine

[soleucine

Leucine

Tyrosine

Phenylalanine

Lysine

Histidine

%

~ Moisture

- %

~ AOAC934.01 -

0.98
0.60
0.25
0.39
0.83
0.24
0.46
0.38
0.22
0.52
0.31
0.09

- 0.81

0.02
0.02
0.01
0.05
0.07
0.12
0.10
0.08
0.06
0.20
0.01
0.07
0.82
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Detailed information of manufacturing process is provided in Appendix 3.

Raw materials used for producing Dried L-Valine Fermentation Product are feed grade specifications
which are suitable for use in the manufacture of livestock and poultry feeds (Appendix 3). Dried L-Valine
Fermentation Product is manufactured in accordance with good manufacturing practices as set forth in
21CFR§507 and meets the requirements of the US Food Safety Modernization Act (FSMA). As part of
the facility’s FSMA compliance, a Hazard Analysis Risk-Based Preventive Control plan has been
implemented and conducted to evaluate the facility, raw materials, processes and product for potential
physical, chemical and biological hazards. [n order to mitigate potential risks, a hazard analysis was
conducted that includes a risk assessment of the raw materials and processing steps with the
implementation of appropriate preventive controls to ensure the safety of the product. These control
measures are in place to effectively eliminate or reduce hazards to acceptable levels. The facility also
uses prerequisite programs such as an approved supplier program to ensure the safety of the raw materials
and that the raw materials are appropriate for their intended use and for the manufacture of a feed
ingredient. Material suppliers are initially and periodically qualified and verification activities are
performed commensurate to the risk of the material. The applicant also declares that no antimicrobial
compounds (including antibiotics) were used in the production process.

2.2,1 Ingredient Stability (Shelf-life)

The stability of Dried L-Valine Fermentation Product was observed by measuring the content of L-valine
and moisture under the general storage conditions (25°C, 60% RH). The content of L-valine and moisture
were analyzed in real-time for 6 months. Long-term stability study on all sample tested is still on going.

As shown in Table 2.2, none of the tested samples showed a significant decrease in the level of the L-
valine at the tested time points. The specified content of L-valine (minimum 72%) was maintained in all
samples over the tested periods. Also, the content of moisture was maintained within the specification
(maximum 5%). The full stability report is provided in Appendix 4.

Table 2.2. Shelf-life of Dried L-Valine Fermentation Product

Storage time (month)
1 | 3 | 4 | 6

Batch Parameter |

L-Valine (%) O

Moisture (%)
L-Valine (%)
Moisture (%)
L-Valine (%)
Moisture (%)

NGVAL19122]

NGVAL191222

NGVAL191223
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L-valine and moisture content were stable over the 6 months of testing and it demonstrated the product
stability throughout the testing period at ambient temperatures.

2.2.2 Stability Upon Addition to Animal Feed

A 3-month stability test in broiler and swine mash feed was conducted to demonstrate the stability of
Dried L-Valine Fermentation Product when mixed in a complete feed. The content of L-valine was
analyzed in real-time for 3 months.

As shown in Table 2.3, none of the tested samples showed a significant decrease in the level of the L-
valine at the tested time points. The specified content of L-valine (minimum 72%) was maintained in all
samples over the tested periods. The full study report can be found in Appendix 5.

Table 2.3. Stability of Dried L-Valine Fermentation Product in mash feed for broilers and swine
Storage time (month)

Batch Parameter 0 [ 1 | 2 l 3
Nominal value 0.28%

®@

Mash feed with VAL pro e n 7o
GVAL200910 L-Valine (%)

Mash feed with VAL pro o s
GVAL20091 1 L-Valine (%)

Mash feed with VAL pro - e
GVAL200912 L-Valine (%)

This study demonstrated that Dried L-Valine Fermentation Product is a stable source of L-valine when
added to complete mixed feed over a 3 month period.

2.3 Specifications

The specification of Dried L-Valine Fermentation Product is established based on the assay of 5-batch
product. The analytical data supporting the specifications is reported in Table 2.1 and Appendix 1. The
product specifications are provided in Table 2.4.

Table 2.4. Specification of Dried L-Valine Fermentation Product

Parameter Specification Analysis method
[.-Valine (%) >72 HPLC (Appendix I-Attachment 1)
Moisture (%)} <5 AOAC 934.01 (105°C, 3 hr)

Ash (%) <3.5 AOAC 942.05
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The hazardous substances, heavy metals, in Dried L-Valine Fermentation Product was analyzed.
Certificate of analysis is provided in Appendix 6.

As shown in Table 2.5, detected level of cadmium and mercury in the Dried L-Valine Fermentation
Product is below the detection. And the low concentration of other heavy metals, arsenic and lead, were
detected. Hence there is no concern about the safety due to heavy metals in the animal and human, based
on the NRC established tolerances (NRC, 2005).

Table 2.5. Heavy metals in Dried L-Valine Fermentation Product
Batch No

GVAL200910 | GVAL200911 } GVAL200912
®)

Parameter Analysis method

Lead (mg/kg)
Arsenic (mg/kg)
Cadmium (mg/kg)
Mercury (ng/kg)

AOAC 2015.01

2.4 Intended Use (Utility) of Dried L-Valine Fermentation Product

Dried L-Valine Fermentation Product is to be used as L-valine supplemental nutrient in livestock and
poultry feeds in accordance with good manufacturing or feeding practice as defined in 21CFR§582.1(b)
Substances that are generally recognized as safe. L-Valine is an essential amino acid in all animal species
(EFSA, 2014). The level of supplementation varies between species and depends on the nutritional
content of the diet (specifically the amino acids content). Therefore, the use of supplementation will be
determined on a case-by-case basis by animal nutritionists, based on good feeding practice.

L-Valine is usually the fifth limiting amino acid after L-tryptophan for pigs and the fourth one after L-
threonine for poultry. Like L-lysine, L-threonine and L-tryptophan, L-valine is an indispensable amino
acid for body protein deposition, growth, and maintaining animal health. Thus a dietary deficiency in L-
valine affects the utilization of previous dietary limiting amino acids and consequently animal growth
and health status.



GRAS Notice Dried L-Valine Fermentation Product Page 14

Figure 2.1. The branched chain amino acids catabolic pathway (Brosnan et al., 2006)

L-Valine is belonging to the branched-chain amino acid (BCAA) group, together with L-isoleucine and
L-leucine. Due to their common metabolic pathway, some nutritional interactions/antagonisms exist
between them. That is why it is very important to meet their individual dietary requirements to ensure
that they are neither under- nor over supplied in animal feeds.

Dried L-Valine Fermentation Product can be added directly to the feeding stuffs/complementary feeding
stuffs or via premixes. No inclusion levels are proposed as the requirements in quantitative terms depend
on the species, the physiological state of the animal, the performance level and the environmental
conditions, as well as the amino acid composition of the non-supplemented diet. The formulator of the
feed will determine the required level of amino acid supplementation.

Dried L-Valine Fermentation Product is the subject of this application. The active substance is L-valine.
Any component of Dried L-Valine Fermentation Product does not differ significantly from the
constituents of the ordinary diet of target livestock and poultry species.

The biomass portion of Dried [.-Valine Fermentation Product is dried, inactivated C. glutamicum, which
is the same biomass used in the Dried L-Lysine Fermentation Product (AAFCO, 2018). According to the
AAFCO Official Publication (AAFCO, 2018), Dried L-Lysine Fermentation product (AAFCO, 2018)
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may be effectively used as an alternative to L-lysine monohydrochloride (L-lysine without biomass
product) as a supplemental L-lysine source in swine and poultry diets. The biomass had been
demonstrated to not interfere with the L-lysine availability. This has been confirmed comparing the
bioavailability of L-lysine and Lysine Sulfate (Lysine Fermentation Product) in young swine (Htoo et
al., 2016).

Recently, series of experiment with a spray-dried L-valine fermentation product with biomass from C.
glutamicum are reported (Oliveira et al., 2019). The contents of L-valine in this study were 64.4%. The
authors reported that the relative bioavailability by growth assay (ADG, ADFI and FCR) and blood urea
nitrogen of the Dried L-Valine Fermentation Product with biomass from C. glutamicum was 100% as
compared to commercial L-valine (98%) in weanling pigs. Therefore, there is no expectation of
decreased bioavailability of L-valine by the biomass in the Dried L-Valine Fermentation Product.
Additionally, a recent publication examined the bioavailabitity of three amino acids: L-threonine (>75%),
L-valine (>70%) and L-tryptophan (>60%) fed to either broiler chicks or weanling pigs with their
respective dried fermentative biomasses produced by CJ (Wensley et al., 2019). It was conciuded that
the respective amino acids, L-threonine, L-valine, and L-tryptophan, when formulated on an equal amino
acid basis were bioequivalent to commercially available forms of the amino acids by comparison with
growth parameters (ADG and FCR). Dried L-Valine Fermentation Product, the substance of this dossier,
was one of the amino acids used in this study. This data clearly demonstrates that there is no expectation
that the biomass will negatively impact the bioavailability of valine from the Dried L-Valine
Fermentation Product.

Part of the Wensley et al. (2019) publication included a 28-day broiler utility trial conducted by Texas
A&M University to specifically compare CJ’s Dried L-Valine Fermentation Product to commercially
available L-valine. The trial utilized 2,100 Cobb 500 male chicks averaging 39.4 grams. Chicks were
blocked on weight and assigned to one of 60 pens (33 chicks/pen). Pens were randomly assigned to one
of four dietary treatments. Dietary treatments were: a Positive Control (synthetic AA}; a Negative Control
(same as Positive Control without synthetic L-valine); a Negative Control with Dried L-Valine
Fermentation Product added at 100% of Positive Control L-valine level; and a Negative Control with
Dried L-Valine Fermentation Product added at 150% of Positive Control L-valine level. Pen weights
and feed disappearance were recorded at day 14 (Starter Phase) and day 28 (Grower Phase). All feed was
removed at day 14 and replaced with Grower Phase diets.

Table 2.6. Bioavailability results of Dried L-Valine Fermentation Product compared to positive and negative
control diets as demonstrated by growth (Wensley et al,, 2019)

NC with Dried L- | NC with Dried L-
I Positive Negative Valine Valine
Criteria control (PC) contrgol (NC)| Fermentation Fermentation SEM | p-value
Product 100% Product 150%

Body weight

Day 0 (g) 39.4 394 39.5 39.3 0.03 0.764

Day 28 (kg) 1.665° 1.551° 1.684° 1.662° 0.0088 | <0.001

Feed intake, g/bird/day
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NC with Dried L- | NC with Dried E-
o Positive Negative Valine Valine
Criteria control (PC) contrgol {NC)| Fermentation Fermentation SEM | p-value
Product 100% Produet 150%
Day 0 —28 81.4° 78.0° 824" 81.1° 0.39 <0.001
Average daily gain
Day0-28 | 5818 |  540° | 58.7° i 58.0° [ 034 | <0.001
Gain to feed ratio :
Day0-28 | 0729° | o0711° | 0.730° } 0.728° | 0.0031 | <0.001

=t Values with different superseripts differ, p < 0.05.

Broiler performance was negatively impacted with the reduction of L-valine level in the diet as body
weight and feed intake were reduced and feed conversion ratio was increased in the NC fed broilers as
compared to the PC fed broilers. Increasing the digestible L-valine level with Dried L-Valine
Fermentation Product in the NC diet to equal levels of the PC diet, increased body weight and feed intake
and reduced feed conversion ratio compared to the NC diet to [evels similar to the PC fed broilers. Feed
conversion ratio during the starter phase in the broilers fed the Dried L-Valine Fermentation Product at
the equivalent level of the PC diet actually had an observed improved lower feed conversion ratio
compared to the PC which may be associated with the additional nutrients contributed with the biomass.
Increasing the amount of Dried L-Valine Fermentation Product to 150% the level of L-valine in the PC
diet did not have any negative impacts on broiler performance. This study demonstrates the L-valine
bioavailability from Dried L-Valine Fermentation Product in livestock and poultry feeds.

This broiler study was conducted to demonstrate that the limited biomass in the GRAS substance would
not impact the L-valine bioavailability. The model chosen (growing poultry) has been demonstrated to
be an effective model to discern the limitation of nutrient availability.

Kong and Adeola (2014) stated that bioavailability studies (which cover digestion, absorption, and
utilization) are considered the absolute standard for estimating bioavailability of amino acid compared
to other methods. As mentioned above, CJ completed and published a 28-day study using a broilers
model (Wensley et Al., 2019). The study demonstrates that there was no impact of the biomass (28%)
on L-valine bioavailability of the GRAS substance. This model suggests that the C. glutamicum biomass
did not impact the bioavailability of L-valine in the Dried L-Valine Fermentation Product as it provided
similar (P>.05) biological response {growth and feed utilization) as the 98.5% L-valine in the control
diet.  Swine bioavailability of L-valine of a Dried L-Valine Fermentation Product containing
approximately 35% C. glutamicum biomass was confirmed by in a recent report of Oliveira et al. (2019).
Also, Parsons (1996) review of digestible amino acids in poultry and swine reported positive correlation
between cecetomized roosters and ileal-cannulated pigs. However, as Kong and Adeola (2014) noted
digestibility is only one factor when assessing bioavailability. Biological responses provided are the best
indicator of any biomass interference with L-valine bioavailability in the GRAS substance. As pointed
out, other C. glutamicum amino acids sources (specifically L-lysine) has been assessed for bioavailability
(AAFCO definition 36.15). There is no concern for this L-lysine source as a suitable additive for use in
livestock, poultry and aguaculture. When feeding ruminants amino acids, the bacteria rich rumen
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typically consumes the amino acids and building microbial proteins that are digested and absorbed later
down the gastrointestinal tract.

The data presented positively demonstrates that Dried L-Valine Fermentation Product is a bioavailable
source of L-valine for the intended use in livestock and poultry feeds.
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Part 3 GRAS Notice: Target Animal and Human Exposures

3.1 Target Animal Exposure

L-Valine is an essential amino acid in all animal species (EFSA, 2014), including livestock and poultry
(National Research Council, 1994 and 2012). The level of supplementation varies between species and
is dependent on the nutritional content of the diet (specifically the amino acids content). Therefore, the
use of supplementation will be determined on a case-by-case basis by animal nutritionists, based on good
feeding practice.

Based on the overall level of supplementation in the most fortified diets, (for example broilers, egg layers
and swine), the maximum level of use for L-valine would, in normal feeding practices, be approximately
from 0.01 % to 0.30 % of the layers feed and from 0.01 to 0.40 % of the broilers feed (National Research
Council, 1994}, L-Valine supplementation levels in swine feeds range from 0.01 % to 0.15 % depending
on production phase and feed ingredients used in the diet (National Research Council, 2012). Other
species would be similar.

Therefore, the usage level of Dried L-Valine Fermentation Product in the formulated feed will be based
on the L-valine naturally occurring content in the feed, a maximum usage would be considered 0.5 % of
the feed.

The majority of the non-L-valine components(Table 6.1} of Dried L-Valine Fermentation Product are
either essential nutrients or typical components of livestock and poultry feeds (amino acids, minerals and
organic acids) and are consistent with normal components of feed, as such would not be a source of
residues beyond that found in traditional livestock and poultry feeds.

3.2 Human Food Exposure

L-Valine is a required nutrient for human, since it used for muscle growth, tissue repair and energy source.
[t is an essential amino acid, hence it must be ingested, as a component of proteins usually obtained from
soy, cheese, fish, meats and vegetables.

Dried L-Valine Fermentation Product is intended for use in livestock and poultry feeds only as a
nutritional source of the essential amino acid, L-valine. Therefore, dietary intake of L-valine by animal
is significantly below the amount which could cause physiological imbalances and adverse effects. The
other components of the substance are nutrients and are available for uptake, metabolism and growth.
Therefore, the composition of the milk, meat, and eggs from animals fed Dried L-Valine Fermentation
Product, should be no different than from animals fed a nutritionally complete diet.
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Also, in general, amino acids cannot be stored by the organism. Free amino acids, whether ingested in
commercial synthetic form or released after the digestion of proteins by proteolytic enzymes, are
absorbed through the intestinal mucosa to enter the blood stream. After absorption, alpha amino acids
are directly used in protein synthesis or rapidly metabolized into intermediates in the citric cycle as
evidenced by the presence of only trace amounts of alpha amino acids in the plasma.

Thus it can be concluded that there will be no additional exposure to L-valine above the natural basal
content for the consumer raised by digested meat produced from animals fed with compounded feed
supplemented by Dried L-Valine Fermentation Product.
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Part 4 GRAS Notice: Self-Limiting Levels of Use

There is no self-limiting use information specific to this substance.
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Part 5 GRAS Notice: Experience Based on Common Use in Food Before
1958

The GRAS determination is not based on common use in animal feed prior to 1958.



GRAS Notice Dried L-Valine Fermentation Product Page 22

Part 6 GRAS Notice: Narrative

6.1 Safety of Corynebacterium glutamicum — Production Organism

Corynebacterium glutamicum (C. glutamicum) is a gram positive bacteria belonging to the family of
Corynebacteriaceae. This strain is scientifically recognized as safe and provides no negative impact on
human and the environment. Additionally, this strain has a long history of safe use in industrial
production (Eggeling and Bott, 2005). In addition, C. glutamicum is a GRAS microorganism and has a
‘Qualified Presumption as Safe’ (QPS) status (EFSA, 2011). A description and summary of the QPS
review of C. glutamicum is provided in Appendix 11.

C. glutamicum is an authorized source for a number of feed ingredients. It is listed as a feed ingredient
in the AAFCO OP (2018). Also, it is a source organism for Condensed Extracted Glutamic Acid
Fermentation Product and Dried L-lysine Fermentation Product as well as Liquid L-lysine Fermentation
Product (AAFCO, 2018. 36.1; AAFCO, 2018. 36.16; AAFCO, 2018. 36.17). In 2014, the US Food and
Drug Administration, Division of Animal Feeds (0S&C/FDA) had reviewed the safety assessment of
this source organism for the use in animal feed. Based on that recent review, CJ extensively reviewed
the recent literature since 2003 (Appendix 11). Overall, no studies were retrieved either in the electronic
literature search (ELS) or follow-up selective searches that contained information indicating potential
safety issues or hazards associated with C. glutamicum. This is consistent with the previous safety
assessment completed by the US FDA, Division of Animal Feeds.

6.2 Safety Considerations due to the Nature of Modification to Corynebacterium
glutamicum

The production microorganism used to produce Dried L-Valine Fermentation Product is a genetically
modified strain of C. glutamicum. The details of the genetically modified strain of C. glutamicum are
provided in Appendix 2. The assessment of the genetic engineering process demonstrates that there is no
hazard imparted due to the engineering process. This data is summarized in the sections below.

Dried L.-Valine Fermentation Product is intended for use as a nutrient for animal consumption. Generally,
a GRAS notice addresses the potential human dietary consumption of a component of animal feed due
to consumption of animal products and tissues in which the component may be present. In this case,
however, there is no need to determine the estimated daily intake (EDI} of the Dried L-Valine
Fermentation Product for human consumption. The Dried [.-Valine Fermentation Product and any of the
described biomass (see above) will be metabolized when the animal consumes and digests its feed (like
all feed). Dried L-Valine Fermentation Product derived from the genetically modified C. glutamicum
will be indistinguishable from other sources, as will be the potential non L-valine components, which are
all normal components of animal feed.
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1) Information on any foxic, allergenic or other harmful effects on human or animal health

The genetic modifications made, resulting in strain C. glutamicum KCCM 80240, exclusively correspond
to the overexpression or elimination of several enzymes in its metabolism. It has been used for the
manufacturing of feed additives for many years and is generally accepted as safe. The open reading
frames (ORFs) of production strain were analyzed to assess the absence of shifting open reading frames
which does not associated with intended genetic changes and potential of spill-over effects. Any safety
concerns were not observed based on this analysis (Appendix 2).

The pathogenicity-related genes were identified using the whole genome sequence of C. glutamicum
KCCM 80240. All protein sequences were subjected to BLAST analysis against the Virulence Factor
Database. The analysis results showed no pathogenicity-related genes in the production strain C.
glutamicum KCCM 80240 (Appendix 2, Attachment 4).

2) Potential for DNA transfer or any capacity for enhanced gene transfer

To prevent any potential transfer of genetic material to other organisms, the strategy of construction for
C. glutamicum KCCM 80240 strain was based on procedures described below.

- Any genetic material including plasmid to be autonomously replicable was not used.

- All the genetic modifications were done on the chromosome.

3) Resistance of antibiotics of the production strain

The antibiotic minimum inhibitory concentration (MIC) for the Dried L-Valine Fermentation Product
production strain was observed. The broth dilution method was used to determine the susceptibility of
the production strain C. glutamicum KCCM 80240. In regards to antibiotic resistance, C. glhutamicum
wild-type strains has not been reported to have any antibiotic resistance. This was confirmed by the
minimum inhibitory concentration (MIC) test and study report is provided in Appendix 2, Attachment 1.
C. glutamicum KCCM 80240 showed same susceptibility to antibiotics with the wild-type C. glutamicum
KCCM 14067. These results support that antibiotic resistance genes do not exist on the chromosome of
the C. ghutamicum KCCM 80240.

4) Absence of viable cell in final product

The absence of viable cells of the production strain in the Dried L-Valine Fermentation Product was
examined in accordance with the European Food Safety Authority guidance (EFSA, 2018). According
to this study, no viable cells were observed in the final product and manufacturing processes after cell
inactivation of the fermentation broth (Appendix 2, Attachment 2).
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6.3 Safety Considerations for L-Valine

Dried L-Valine Fermentation Product is a source of nutritional L-valine that can be safely used in the
production of proteins like all other sources of L-valine.

L-valine is codified as a Generally Recognized as Safe amino acid for the use in animal feed
(21CFR§582.5925). L-valine is an essential amino acid, as discussed in Section 2 and is formulated in
diets based on potential natural deficiencies.

The European Food Safety Authority's (EFSA) Panel on Additives and Products or Substances used in
Animal Feed (FEEDAP) has reviewed the safety and efficacy of L-valine when used in animal diets
(EFSA, 2014). According to this report, L-valine additives in animal feed are incorporated into the
proteins of tissues and/or products of target animal species, and L-valine that exceeds the valine
requirement of the animal is excreted as urea/uric acid and carbon dioxide. Consequently, no free L-
valine occurs or accumulates in target animal tissues. L-valine is an essential amino acid for humans.
There is no residue issue in free L-valine. Therefore, Dried L-Valine Fermentation Product presents no
exposure risk to humans consuming tissues or products from the target animal species.

6.4 Safety Considers of Dried L-Valine Fermentation Product

Asseen in Table 2.1 and Appendix 1, the majority of the substances in the product are typical components
of livestock and pouitry feeds.

To support the safety of Dried L-Valine Fermentation Product, the potential acute toxicity of Dried L-
Valine Fermentation Product in rats was conducted in accordance with *Acute Oral Toxicity-Fixed Dose
Method (OECD, 2001)°. In this study, four fasted females were given a single oral dose of Dried L-
Valine Fermentation Product as a solution in distilled water at a dose level of 2,000 mg/kg body weight
following a sighting test at a dose level of 300 mg/kg and 2,000 mg/kg. No clinical signs and body weight
gain related to toxicity were observed during the study. Therefore, acute oral median lethal dose (LDS0)
of Dried L-Valine Fermentation Product in the female Sprague-Dawley rat was estimated to be greater
than 2,000 mg/kg body weight (Globally Harmonized Classification System Unclassified). Full study
report is provided as Appendix 7.

Additionally, the potential mutagenicity of Dried L-Valine Fermentation Product was evaluated in
accordance with ‘Bacterial Reverse Mutation Assay (OECD, 1997)". This study was conducted using
Salmonella tryphimurium strains TA98, TA100, Tal535 and TA1537 and Escherichia coli strain WP2
uvrA in the absence and presence of external metabolic activation. Dried L-Valine Fermentation Product
showed no evidence of mutagenicity in this test. Full study report is provided as Appendix 8.
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6.5 Safety Assessment of Non-Valine Components and Impurities

6.5.1 Assessment of Non-Valine Composition

The GRAS substance is 72 % L-Valine with specifications permitting up to 5 % moisture and 3.5 % ash.
Section 3 of this dossier suggests the maximum level of use in the diet as 0.5 % of feed. Table 6.1
provides the compositional analysis and, by calculation, considers the contribution of this level of use to

a complete diet.

Table 6.1. Contribution of non-L-valine components when Dried L-Valine Fermentation Product

incorporated into a complete feed at 0.5%
Substance Average leve{ in Dried L-\ialine Fg(:::;lt:ltlit(iﬁnPif)tll:leczzsng;;oY::;gein
Fermentation Product (%) feed at 0.5% (ppm)
Ammonium {as NHj) 2.48 124
Nitrates (as NOs) 0.01 0.5
Betaine 0.19 9.5
Sodium 0.05 2.5
Potassium 0.46 23
Calcium 0.02 1
Magnesium 0.07 3.5
Fluoride 0.08 4
Chloride 0.08 4
Phosphate 0.3 15
Sulfate 6.76 338
Succinic Acid 0.02 1
Glucose 0.38 19
Trehalose 0.01 0.5
Phosphoserine 0.02 1
Threonine 0.02 1
Serine 0.01 0.5
Glutamic acid 0.05 2.5
Glycine 0.07 3.5
Alanine 0.12 6
Isoleucine 0.1 S
Leucine 0.08 4
Tyrosine 0.06 3
Phenylalanine 0.2 10
Lysine 0.01 0.5
Histidine 0.07 3.5
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The levels of non-L-valine components are consistent with nutritional components of conventional
feedstuffs, and the non-nutritional components are well below any potentials safety concern and
consistent with other fermentation product components.

6.5.2 Assessment of L-Valine Derivatives

L-valine derivatives (i.e., L-a-aminobutyric acid, o-hydroxyvaline, a-thiazolealanine, and L-norvaline)
which have been used for strain development were analyzed (Table 6.2). These derivatives were not
found above the limit of detection except L-a~aminobutyric acid (Appendix 9). Since C. glutamicum has
2-ketobutyrate generation reaction which can be used as a precursor of L-a-aminobutyric acid in other
amino acid synthetic pathway (Kromer et al., 2006), detected o-aminobutyric acid could be explained
that it synthesized during the fermentation, not from the screening media.

Non-proteinogenic amino acids (NPAA) as well as D-isomer amino acids have been used as stabilizing
agents in newer peptide therapies (Ding et al., 2020). Most NPAA are metabolized and can partially
substitute for their base amino acid, as Chawla and Rudman (1974) demonstrated in nitrogen balance
studies with growing rats.

The levels of non-proteinogenic derivatives of L-valine in the Dried L-Valine Fermentation Product are
low. L-g-aminobutyric acid is a non-essential amino acid that is primarily derived from the catabolism
of L-methionine, L-threonine, and L-serine and can be easily metabolized by livestock and poultry. L-o-
aminobutyric acid levels in Dried L-Valine Fermentation Product averaged 19.07 mg/kg. Using Dried
L-Valine Fermentation Products maximum inclusion level of 0.5% in a complete feed, results in only
0.0935 mg/kg concentration of L-c¢-aminobutyric acid; below any level of concern.

Table 6.2. L-Valine derivatives in final product

Batch .
Parameter GVAL200910 | GVAL200011 | GVAL200912 | Analysis method

®) @

L-a-Aminobutyric acid (mg/kg)
a-hydroxyvaline (ing/kg)

: - LC-MS/MS
a-Thiazolealanine (mg/kg)

L-Norvaline (mg/kg) |

6.5.3 Assessment of Biogenic Amines

Biogenic amines are biogenic substances with one or more amine groups. They are basic nitrogenous
compounds formed mainly by decarboxylation of amino acids or by amination and transamination of
aldehydes and ketones. CJ analyzed for six typical biogenic amines; tyramine, phenethylamine,
putrescine, cadaverine, histamine and tryptamine in three batches of Dried L-Valine Fermentation
Product.
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The potential biogenic amines were also analyzed in the fermentation broths comparing against the wild-
type strain (C. glutamicum ATCC 14067), parental strain (C. glutamicum CA08-0012) and production
strain {C. glutamicum KCCM 80240). This data can be found in Appendix 2. Pre-fermentation. These
data indicate that the genetic alterations did not impact the levels of biogenic amines.

Analysis of the Dried L-Valine Fermentation Product demonstrated a similar amount of each biogenic
amine was detected in the three independent batches of Dried L-Valine Fermentation Product (Table 6.3).
The analytical data is provided in Appendix 10. The levels of the tested biogenic amines ranged from
0.05-17.46 mg/kg in the final product.

Table 6.3. Biogenic amines in Dried L-Valine Fermentation Product
Bateh

GVAL200910 GVAL200911X GVAL200912
O]

Parameter Analysis method

Cadaverine (mg/kg)
Histamine (mg/kg)

Phenylethylamine (mg/kg)

|

|

 LC-MSMS
Putrescine {mg/kg) ’

Tryptamine (mg/kg)
Tyramine (mg/kg)

Biogenic amines maybe present in fermented foods (whether or not fermented intentionally (spoilage))
and ingredients derived from fermentation. Studies have considered the potential concerns of biogenic
amines in animal safety. Bermudez and Firman (1998) fed poultry diets supplemented with 292 ppm
biogenic amines (four different biogenic amines) and found no significant response on performance,
gross lesions, or histological evidence when measured after feeding for 2, 4, and 6 weeks. In a review
article Feddern et al. {2019), examined US sources of animal by-product meals for a total of five biogenic
amines. They reported average total of the five biogenic amines ranging from 245 ppm (meat and bone
meal) - 822 ppm (poultry meal). Given the upper exposure limit outlined Section 3 of the notice (0.5%
of the complete feed), the level of specific biogenic amines would range only from 0.25 ppb to 87.3 ppb.
Using the highest level (worst case) of the analyzed 6 biogenic amines (from Table 6.3) the calculated
addition to the complete feed is 0.244 ppm. This level is [,200X lower than the levels which Bermudez
and Firman (1998) found had no impact on poultry growth and health. Using the total of five different
biogenic amines reported by Feddern et al. (2019) in US sourced poultry byproduct meals; a complete
feed containing 2.5% of poultry by-product meal would have an average 20 ppm total biogenic amines
in the complete feed. Hence, the amount of biogenic amines (0.244 ppm) provided by L-Valine
Fermentation Product to poultry and livestock diets is numerically and biclogically insignificant and
would not cause a safety concern. The exposure of livestock and poultry to these insignificant levels of
biogenic amines (especially in comparison to the typical dietary ingredients) and will not impact target
animal safety or human food safety.
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6.6 Safety Assessment for Target Animals

The notice covers the safety of the Dried L-Valine Fermentation Product from a number of perspectives.
Section 6.1 covers the known safety of the host species C. glutamicum based on the review of literature
and previous safety determinations by FDA and other authoritative bodies. The genetic modification
process was exhaustively assessed to demonstrate that no unexpected changes would impact the safety
of the GRAS substance (Section 6.2 and Appendix 2). L-Valine history of use and regulatory status was
provided in Section 6.3 of the notice. The dossier includes both the report of the acute toxicology test
and the Bacterial Reverse Mutation Assay, which further supported the safety determination (Section
6.4). Table 2.5 provides the heavy metal levels of the fermentation product which are very low, well
below concern level (NRC, 2005) based on the fact that the starting materials are feed grade and have
specific tight specifications. The notice includes a compositional analysis as well as the analysis on the
L-valine derivatives and possible contamination through biogenic amines (Section 6.5); that
demonstrates that the levels of impurities will not impact the safety of the GRAS substance. The notice
provides the basis of CJ’s determination that there is reasonable certainty that the Dried L-Valine
Fermentation Product as a source of L-valine for livestock and poultry is not harmful and that the
conclusion meets the generally recognized as safe standard.

6.7 Safety Assessment for Human Consumption

Dried L-Valine Fermentation Product is intended for use as a nutrient for animal consumption. Ordinarily,
a GRAS notice will address the potential human dietary consumption of a component of animal feed due
to consumption of animal products and tissues in which the component may be present. In this case,
however, there is no need to determine the estimated daily intake (EDI) of the Dried L-Valine
Fermentation Product for human consumption. L-valine (Dried L-Valine Fermentation Product) and any
of the described non-L-valine components shown in Table 6.1 above will be metabolized when the animal
consumes and digests animal feed containing Dried L-Valine Fermentation Product. Dried L-Valine
Fermentation Product derived from the genetically modified C. glutamicum will be indistinguishable
from other L-valine sources, as will be the potential non L-valine components, which are all normal
components of animal feed. Non-valine components of Dried L-Valine Fermentation Product are all
typical feed components, mostly nutrients and will not be a concern for residues.

This same determination was made by the FDA in their support of the AAFCO definition 36.16 Dried
L-Lysine Fermentation Product 36.17 Liquid L-Lysine Fermentation product and 36.1 Condensed
Extracted Glutamic Acid Fermentation Product.

In this regard, the European Food Safety Authority's (EFSA) Panel on Additives and Products or
Substances used in Animal Feed (FEEDAP) has reviewed the safety and efficacy of L-valine produced
by C. glutamicum for use in the diets of all animal species (EFSA, 2014). According to this report, L-
valine additives in animal feed will be incorporated into proteins of tissues and/or products of target
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animal species. Also, doses exceeding the L-valine requirement of the animal will be excreted as
urea/uric acid and carbon dioxide. Consequently, no free L-valine occurs or accumulates in target animal
tissues and the only form of L-valine that humans will be exposed fo from its use in animal feed is in the
form of protein that will be digested, absorbed, and metabolized consistent with human nutrient needs.
The absence of residual L-valine in the tissues of animals consuming L-valine in its diet will, therefore,
not result in a subsequent human exposure or safety issue. As indicated by the analytical values displayed
in Table 2.1, Table 6.1, and Appendix 1, residual components of Dried [.-Valine Fermentation Preduct
are at fevels too low to present any risk of humans consuming the tissues of food animals fed the nutrient.
All residual constituents are common metabolites or minerals and will be either excreted or metabolized.
Therefore, they present no exposure risk to humans consuming tissues or products from the target animal.
A review of the publicly available literature does not reveal information demonstrating that any of these
residual constituents appears to present a risk of accumulation or harm to humans at the levels that would
be consumed from animal tissue (Meyers et al., 2006). It should also be noted that L-valine is an essential
amino acid for human nutrition is approved for direct addition to human food (21CFR§172.320).

In the Bacterial Reverse Mutation Assay of Section 6.4 in this dossier, Dried L-Valine Fermentation
Product was not mutagenic in this bacterial assay system (Appendix 8). The results indicate that the test
article, Dried L-Valine Fermentation Product, was not mutagenic in this bacterial assay system.

Since Dried L-Valine Fermentation Product produced by fermentation with C. glutamicum KCCM 80240,
potential impurities occurring during the fermentation were analyzed additionally. These impurities:
valine derivative (Section 6.5.2) and biogenic amines (Section 6.5.3) are all well below safety concerns
and are consistent with other feedstuffs offered to livestock and poultry.

As such there is no hazard specific to these potential derivatives nor any other compounds as assessed
by CJ in the full description of the GRAS substance. CJ has reasonable certainty that the substance is not
harmful under the conditions of its intended use for humans consuming the products from animals
provided Dried L-Valine Fermentation product.

6.8 Safety Conclusion

Based on the documentation provided in this GRAS Notification and as discussed above, CJ concludes
that Dried L-Valine Fermentation Product produced by fermentation with C. glutamicum is generally
recognized as safe via scientific procedures as a nutrient for animal consumption. CJ has reasonable
certainty that the substance is not harmful under the conditions of its intended use. The notifier has
reviewed the available data and information and is not aware of any data and information that is, or may
appear to be, inconsistent with our conclusion of GRAS status.
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Part 7 GRAS Notice: List of Supporting Data and Information

7.1 Confidential Information

The only information that is considered confidential in this GRAS Notice is the information specific to
the production of the genetically modified organism, the manufacturing process, and the documentation
of the assays specific for the composition of the marketed product. None of the information to support
the safety narrative, Section 6 of this notice, is considered to be confidential. All this information is
provided in a summary basis in the body of the submission, as required by 21 CFR§570 Subpart E.
Therefore, the summary of the manufacturing process, with the full disclosure of the safety assessment,
are consistent with the general recognition standards.

7.2 Supporting Data Information

All submitted data and reports were tested with samples produced on a pilot scale in CJ R&D center. The
production process is the same for both the pilot scale and the commercial scale, ensuring that the identity
of the final product is the same regardless of the scale.
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Center for Regulatory Services, Inc.
5200 Wolf Run Shoals Road * Woodbridge, VA 22912-5755
Telephone 703 590 7337 * Fax 703 580 8637

smedley@cfr-services.com
April 30, 2021

Dr. David Edwards Director

Division of Animal Feeds (HFV- 220),
Center for Veterinary Medicine,

Food and Drug Administration,

7519 Standish PI., Rockville, MD 20855

Subject: Amendment of Filing of Animal GRAS Notification
L-Valine Fermentation Product

Notifier: Cheilledang Corporation (CJ) 330, Dongho-Ro,
Jung-Gu, SEOUL,04560, KOREA

Dear Dr. Edwards:

In response to the email as provided by your staff member, Ms. Wasima Wahid, as dated April 20,
2021 which delineated a number of concerns identified in the acceptance filing procedure, we offer
the following. We are grateful that we had the opportunity to respond to the raised issues.

We have numbered identified issues and responses.

QL. The notifier does not clearly explain ®why there are 16 more predicted open reading frames
(ORF) in C. glutamicum KCCM 80240 when compared to the parental strain and does @not address
whether these are, or are not, related to the genetic engineering process. We note that firms often
perform bioinformatics or “in silico” analyses to determine whether the changes in the nucleotide
sequence could have created ORFs that could lead to production of polypeptides. OThe safety of
any putative polypeptide sequence that is 30 amino acids long or greater should be assessed. The
most common way this is done is @by conducting a FASTA amino acid sequence alignment against
available databases that contain sequences for toxins and other biologically active
proteins. ®potential relationships should be assessed by comparison of the amino acid
sequences, the percentage of identity, and alignment length. If there is an alighment between a
putative polypeptide and a protein of concern present in a database, then additional information
and data may be required. This type of assessment should be done for each ORF locations identified
during the ORF analysis. A GRAS notice should describe the number of potential ORFs associated
with the changes in the microorganism (often a significant number of base pairs upstream and
downstream of each insertion/deletion are included in this analysis), the number of putative
polypeptides, the alignment of these polypeptides with proteins of concern in the databases, data
supporting the acceptability of the databases for this purpose, and the notifier’s conclusions about
the results of the FASTA comparisons, and any additional information that is required ®to
demonstrate that any identified putative polypeptides do not raise a safety concerns.




Al.In addition to the raised issues, we have noted the following error on the whole genome sequence.
Due to ORF number and some minor changes, submitted WGS analysis report is revised and provided
as “Revised Appendix 2_Attachment 4_Whole genome sequence analysis”. The number of ORFs was
changed by re-identification (Table 1). The difference in number of ORFs between parents and
production strain were changed from 16 to 10. The reason why CJ corrected the number of ORFs is
explained in Q2.

Table 1. Genome features of three C. glutamicum strains

C. glutamicum strains
Wild-type strain Production strain
ATCC 14067 KCCM 80240

Feature

Genome size (bp)
G+C content (%)

ORFs
tRNA
rRNA

Table 2. 10 more predicted ORFs of C. glutamicum KCCM 80240 (Revised Appendix 2_Attachment
4 Whole genome sequence analysis, Page 58-59)

Related to

Gene ID Function Genetic

In addition to 10 more predicted ORFs, the potential of existence of antimicrobial resistance and
pathogenic genes in all ORFs of C. glutamicum KCCM 80240 were identified using BLAST analysis.
® The amino acid sequences of all predicted ORFs, not limited to 30 amino acids long or greater, in
@c. glutamicum KCCM 80240 were searched against the two antimicrobial resistance genes
databases, Resfinder (https://cge.cbs.dtu.dk/services/ResFinder/) and ARG-ANNOT databases
(http://backup.mediterranee-infection.com/article.php?laref=282&titre=arg-annot), and Virulence
Factor database (http://www.mgc.ac.cn/VFs/main.htm).

The ResFinder is based on a database of more than 2,000 resistance genes covering 12 types of
antimicrobial resistance agents (aminoglycoside, betalactamase, fluoroquinolone, fosfomycin, fusidic
acid, glycopeptide, macrolide lincosamide streptograminB, phenicol, rifampicin, sulphoamide,
tetracycline, and trimethophorim). All amino acid sequences of C. glutamicum KCCM 80240 were



examined by BLASTP against to the genes from ResFinder database and the threshold for reporting a
match was set to be at least 70% identity and 60% length of query sequence. It shows that matched
gene with antimicrobial resistance gene was NOT detected. The absence of antimicrobial resistance
gene in C. glutamicum KCCM 80240 is confirmed (Revised Appendix 2_Attachment 4_Whole genome
sequence analysis, Page 23-25).

Additional analysis of antimicrobial resistance genes was conducted using another database, ARG-
ANNOT (version May 2018) which contained 1,808 entries. As a result, the top 5 hits had low
identity(<50%), and there is NO hit with >70% identity and >60% length of query sequence. From the
searching results, no antibiotic-resistance genes were detected in genome C. glutamicum KCCM 80240
(Revised Appendix 2_Attachment 4 Whole genome sequence analysis, Page 25).

The pathogen associated genes in the genome of C. glutamicum KCCM 80240 was analysed using VFDB
(version July 2020). VFDB contains cumulative information of virulence factors for important bacteria
pathogens including bacterial toxins, cell surface proteins that mediate bacterial attachment, cell
surface carbohydrates and proteins that protect a bacterium, and hydrolytic enzymes that may
contribute to the pathogenicity of the bacterium. To date, 32 genera of pathogens with medical
importance are formally included in VFDB, and 42 additional genera are also partially included in the
database.

Table 3. Analysis of potential antimicrobial resistance and pathogen associated genes

Threshold Setting
Length of
Reference Database Identity query Results
(%) sequence
(%)
'}:ff'“de’ bt senvices/Restinders) | 2 70 >60 No hits
.. . < . o .
Antimicrobial (https://cge.cbs.dtu.dk/services/ResFinder,
resistance ﬁlRG_//}\bN?kOT g
ttp://backup.mediterranee- :
enes > >

& infection.com/article.php?laref=282&titre=a 70 60 .

rg-annot’

VFDB 1 hits

. (http://www.mgc.ac.cn/VFs/main.htm) (Isocitrate lyase ;
Pathogenic * bacterial toxins, cell surface proteins, a common and an
X >80 >60 . .

genes cell surface carbohydrates and proteins, essential anaplerotic

hydrolytic enzymes (that may contribute to enzyme for various

the pathogenicity of the bacterium) organism)




®As results of analysis, there is no occurrence to express antimicrobial resistance or pathogen
associated proteins and therefore the safety concern by genetic modification will not be raised. The
details of analysis result were reported in Table 10 to 12 of WGS analysis report (Revised Appendix
2_Attachment 4_Whole genome sequence analysis, Page 23-26).

Q2 The notifier states that the Glimmer program predicted two ORFs (upstream portion and
downstream portion) when the genetic modification resulted in the deletion of the central portion
of a gene. It does not appear that Glimmer considers that this type of deletion may produce a
truncated protein or a chimeric protein. The notifier should address this issue. In addition, a GRAS
notice needs to address whether any potential polypeptides expressed because of these ORF
would, or would not, raise safety concerns.

A2 First, the description of ORF analysis and annotation method to predict the ORFs in C. glutamicum
KCCM 80240 was insufficient, so detailed analytical method was added to WGS report (Revised
Appendix 2_Attachment 4 Whole genome sequence analysis, Page 6). To improve the accuracy and
efficiency of genome annotation, the ORF analysis and annotation of the genome were performed by
running the automatic annotation pipeline Prokka which uses Glimmer algorithm for the ORF
prediction and then, the automatic annotation results was corrected by manual curation.




As pointed out by FDA expert, (in the report first provided) some regions were predicted to two ORFs
(upstream portion and downstream portion) when the genetic modification resulted in the deletion
of the central portion of a gene. Some part of the genes were described as ORF which were marked
with P2 although it cannot be expressed as a protein because this part was matched with a part of the
gene by manual curation using TBLASTN.

In order to prevent confusion, ORFs were re-identified by exempting the sequences which cannot be
translated to the proteins or peptides in the revised report. The ORFs in upstream portion would be
expressed in a form of truncated, but not as an unexpected protein caused by frame shift. No safety
concern would be expected from the truncated protein since this would be translated less than 10%
(42 amino acids) peptides compared to the intact protein (436 amino acids), resulting in loss of

function as intended (Revised Appendix 2_Attachment 4_Whole genome sequence analysis, Page 15
and 21-22).

Q3. Inaddition, the GRAS notice provides a pairwise comparison of the nucleotide sequences that
were obtained from the whole genome sequencing of C. glutamicum ATCC 14067, C. glutamicum
CA08-0012, and C. glutamicum KCCM 80240 (Revised Appendix 2_Attachment 4. Whole genome
sequence analysis). This document highlights differences in the genome size and number of
ORF. The notifier also states that during the development of mutagenized C. glutamicum CA08-
0012 that there was rearrangement within the chromosome due to the insertion or deletion of
transposons or integrases. The notifier does not clearly describe whether insertion/deletion of
these mobile elements would lead to the production of chimeric proteins that might raise safety
concerns and this should be specifically addressed.




A3. We conducted TBLASTN analysis of ORFs based on the amino acid sequence and found no
chimeric protein production. All ORFs in the genome sequence were analyzed in order of automatic
annotation pipeline and manual curation. As described in Table S2 and S4 (Revised Appendix
2_Attachment 4_Whole genome sequence analysis, Page 46-50 and 58-59), unknown ORFs were NOT
detected compare to the both genome sequences of wild type (C. glutamicum ATCC 14067) and
parental strain (C. glutamicum CA08-0012). Therefore, it can be concluded that there are no safety
concerns by expression of unexpected chimeric protein.

Should you have any questions on the provided material, please contact the undersigned.

Sincerely,
. 4
Digitally signed by Kristi Smedley
r I S I DN: cn=Kisti Smedley, o=Center

for Regulatory Services, Inc., ou,
email=smedley@cfr-services.com,

c=US
l I I e ey Date: 2021.05.02 21:51 52 -04'00

Kristi O. Smedley, Ph.D.
Consultant to CJ America

Cc: Min Kang, CJ America

ATTACHMENTS (each attachment should be referenced in this letter)

= Revised Appendix 2_ Pre-Fermentation Information
= Revised Appendix 2_Attachment 4_Whole genome sequence analysis

= Seemann, T. (2016). Bioinformatics (Additional reference of Revised Appendix 2)






Amendment AGRN 48 L-Valine

1. Identity of the Notified Substance

The notifier needs to provide data to demonstrate whether Dried L-Valine Fermentation Product (>72%
L-valine) contains only the L-isomer form of valine.

The chirality of valine in Dried L-Valine Fermentation Product is confirmed by experimental analysis using
chiral-HPLC. Two representative batches of Dried L-Valine Fermentation Product produced at 2019 and
2020 were tested. As shown in Figure 1, Dried L-Valine Fermentation Product contains only the L-form of
valine. The absence of D-valine is confirmed. Details of analysis is provided as ’Appendix A_Analytical
Report; Chiral purity test of Dried L-Valine Fermentation Product’
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2. Composition of the notified substance

2.1 How the tested pilot batches can represent the expected composition of the commercial products

The process parameters for pilot scale production are the same as commercial scale (Figure 2). Also, the
raw material used for fermentation and its composition is exactly the same as our planned commercial
production. Therefore, the provided analytical results can representatively support the specifications
(anticipated L-valine content, microbial contaminants, heavy metal contents, levels of biogenic amines and
L-valine derivatives) and stability of the commercial products of the notified substance.

CJ Cheilledang has extensive experience to using different production strains for the purpose of amino acid
production and all were tested in a pilot scale prior to commercialization. No differences in production
yields were observed between pilot and commercial scale production, especially in fermentation process.
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Figure 2. Manufacturing process

2.2 Confirmation of production strain
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2.3 Compositional analysis — Sample preparation, CoAs

Except for moisture analysis, test samples were analyzed after

report 1s revised tor clarification and provided as “Revised Appendix 1_Analytical Report; Qualitative and
quantitative composition of Dried L-Valine Fermentation Product and Method validation’.

Certificate of analyses regarding the compositional analysis results are attached to the end of ‘Revised
Appendix 1_Analytical Report; Qualitative and quantitative composition of Dried L-Valine Fermentation
Product and Method validation’.
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2.4 Usage of carrier

The provided analysis contained the carrier. Please refer to the CoA of the carrier used for the pilot scale
samples provided as Attachment 1 of this amendment. As noted in the Table 2.1 in the previous submission
(Section 2.1.2, p.9-10), we did not include complex carbohydrate and fats. The balance of the product
composition is complex carbohydrates and fats mostly contributed by the carrier.

3. Heavy Metals

The Hg content for three tested batches are reported as <0.124 pg/kg, <0.117 pg/kg, and <0.096 pg/kg,
respectively. The notifier needs to clarify the limit of quantification (LOQ) for Hg.

The Hg content of all samples tested were below limit of quantification, however, the levels were expressed
with different dilution factors. As shown in the quantitation report provided as Appendix 6_Certificate of
analysis_Heavy metals, the factors of prep dilution of each batch were different (GVAL200910-62.6364,
GVAL200911-58.8295, GVAL200912-48.2866). That means the concentrations of each batch of sample
for Hg analysis was not exactly same. The LOQ is automatically calculated by considering the sample
dilution, therefore it makes the difference in LOQ value. The LOQ calculated from the calibration curve
was 1.99 ng/kg (weight of mercury/weight of diluent).

4. Stability

A. Stability of the Dried L-Valine Fermentation Product (>72% L-valine) (Response: Section 4.1)

The notifier needs to clarify the production scale of the three batches (NGVAL191221, 191222, and
191223) of the final product tested in the stability study. If these three batches were pilot or lab scale, the
notifier needs to justify the tested batches were representative of the commercial production and the
stability data collected using these batches can be used to establish the stability of the commercial product
of the notified substance.

At this time, we have following questions regarding the provided 6-month stability data:

* Based on the CoAs provided in the Appendix 4, the three batches used in the stability study were
manufactured on December 21, 22, and 23 of 2019, respectively. The schedule of the study provided
in the Appendix 4 indicated that the duration of the reported stability study was from June 26, 2020
(initiation of the experiment) to December 11, 2020 (submission of the report). The initiation of the
testing was already 6 months after the manufacturing dates. The L-valine and moisture contents of
the tested batches right after the production are not provided to assess the potential change from the
production to the initiation of the study.

* The analyses reported on the CoAs provided in Appendix 4 were conducted on December 11, 2020,
which was supposed to be the 6-month time point. However, the analytical results reported on these
CoAs are used by the notifier as the L-valine and moisture contents at the initial time point. The
notifier needs to clarify this discrepancy.

* The CoAs for each batch at each time point should be provided to facilitate our evaluation.

If the notifier has collected more long-term stability data since the submission of this GRAS Notice, the
notifier can provide these additional data to support the stability of the final product at recommended
storage conditions.
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B. Stability of Dried L-Valine Fermentation Product (>72% L-valine) in Feed (Response: Section
42)

The three pilot batches (GVAL200910, 200911, and 200912) of final product were the same pilot batches
01-03 used for the compositional analysis. The notifier needs to justify the tested batches were
representative of the commercial production and the stability data collected using these batches can be
used to establish the stability of the commercial product of the notified substance in the complete feed
for the target animal species.

4.1. Stability of the Dried L-Valine Fermentation Product (272% L-valine)

The three batches of the final product tested in the stability study were produced in a pilot scale.
1) CoA

As pointed out by FDA, the previously submitted CoAs were mis-attached to the study report (Appendix
4_Stability (Shelf-life)). The table of stability report is revised and the CoAs for each batch at each time
point are attached. Revised report is provided as ‘Revised Appendix 4 Stability (Shelf-life)’.

The pilot scale samples were manufactured in December 2019. The contents of L-valine and moisture were
analyzed in February 2020. Stability study were schedule to be conducted after production, however due to
COVID, test samples were stored in an ambient condition (approximately 20°C) in our storage for 6 months
prior to the stability study being initiated. We apologize for missing the analysis at initial time point *0”,
however, based on 1-month stability data, there is no potential change from production to the initiation of
the study. That is, this unintended 6-month storage prior to the stability test did not impact on the stability
of the product.

Additional data for stability study is provided in the ‘Revised Appendix 4 Stability (Shelf-life)’. The
content of L-valine and moisture were analyzed in real-time. As requested by FDA, we have included
additional data through 12-month of stability. As shown in below table, none of the test samples showed a
significant change in the level of L-valine. The content of moisture tends to increase but it was within the
specification. The level of L-valine is analyzed as dry matter basis.

Table 1. of Dried L-Valine Fermentation Product
Storage time (month)
Lot No. Parameter  Spec. 2020 0 1 3 4 6 9 12
Feb A:20.07.31 A:20.09.25 A:20.10.30 A:20.12.27 A:21.03.2¢ A:21.06.2¢

R-IN N2 95 B:20.10.22 B:20.11.24 B:20.12.24 B:21.04.3( R:2I,0(§tl))2(fn

L-Valine (%) >72.0  72.26
NGVALI191221 )
Moisture (%) <5.0 1.90

L-Valine (%) >72.0 72.19
NGVALI191222 .
Moisture (%) <35.0 1.89

L-Valine (%) >72.0 72.28
NGVAL191223 )
Moisture (%) <5.0 1.72
* A: Sampling date, B: Test date (The time gap between the sampling and actual analysis date was occurred due to the analysis lab

schedule.)
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4.2 Stability of Dried L-Valine Fermentation Product (272% L-valine) in Feed

The three batches of the final product tested in the feed stability study were produced in a pilot scale. As
described previously (Section 2.1 of this Amendment), the tested batches are representative of the
commercial production and the stability data collected using these three batches samples demonstrate the
expected stability of the commercial product of the notified substance in the complete feed for the target
animal species.

5. Analytical Methods

A. Method used to detect production strain viable cells at different manufacturing steps and in the
final product (Response: Section 5.1)

The Figure 1 in the Appendix 2_Attachment 2 is not properly labeled. All plates in Figure 1 needs to be
labeled according to the figure legend. Page 4 of 5, GRAS Notice M-000108-Z-0004, Dried L-Valine,
Livestock and pouliry, September 30, 2021 teleconference

The procedure of the Control test states “2) Cell suspension was diluted up to 107 and then 500 pL of
aliquots was added to 20 mL of sterile 0.9% saline (approximately 50 CFU mL!).” The notifier needs to
clarify whether the cell concentration of 50 CFU/mL refers to the diluted cell suspension before or after
mixing with 20 mL saline. Calculations need to be provided to support the stated cell concentration.

The procedure of the Spike test calls for the addition of 1 mL of cell suspension to 1 g of final product
sample. The notifier needs to clarify whether the 1 mL cell suspension used for spiking is the diluted
suspension before or after mixing with 20 mL saline.

B. Method used for biogenic amines analysis (Response: Section 5.2)

The notifier needs to clarify the approach to quantify each targeted biogenic amine. If the quantification
is by using external standards, the notifier needs to provide the calibration curves for each biogenic
amine. The reported LOD, LOQ and method specificity for all targeted biogenic amines should be
verified, corresponding chromatograms should be included.

The ratio of each tested biogenic amine between the final product and production strain fermentation
broth is calculated in the table below:

Biogenic amine Final t Fermentation broth*
(mg/L)
Cadaverine (b) @)

Tyramine

Average and 200912)

® Average value from three 200908 and 200909) reported in Appendix 10.
Based on the ratio calculated in the table above, it appears that from fermentation broth to the final
product, different biogenic Emines were concentrated by different factors, e.g., tyramine is only
concentrated by a factor of ® ©@while the concentrating factor is. ® ®folds for phenylethylamine. The

notifier needs to clarify this discrepancy.
C. Method used to analyze L-valine derivatives (Response: Section 5.3)

The notifier needs to provide the method procedure, mncluding sample preparation and instrument
parameters, and quantification approach. If the quantification is by using external standards, the notifier
needs to the calibration curves for all tested L-valine derivatives. The and
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method specificity for all targeted L-valine derivatives should be verified, corresponding chromatograms
should be included.

5.1 Method used to detect production strain viable cells at different manufacturing steps and in the final
product

The Figure 1 in the ‘Appendix 2_Attachment 2’ is revised with proper label. Also, some corrections
regarding the methods of Control and Spike test reflected. The study report of viable cell analysis is revised
and provided as ‘Revised Appendix 2_Attachment 2_Viable cell’.

Figure 5. Revised Figure 1 in the ‘Appendix 2_Attachment 2’

There were clerical errors in reportmg the ﬁnal concentratlon of cell suspension for control test and used

In the part of
sample preparation for spike test is also revised. Cell suspension for spiking test is the diluted suspension

prepared by same method for control test. Entire volume of cell suspension was mixed with 1 g of test
sample. Therefore, the method was revised as follows:_
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2) Calibration curve

The concentration of biogenic amines were calculated based on the equation from the calibration curve.

3) LOD/LOQ calculation

Limit of detection and limit of quantitation were determined by analyzing 7 samples of concentration
near the expected limit of detection. The standard deviation of 7 samples simply multiply by the correct
student’s t-value. t-value for six degrees of freedom and 99% confidence level is to be 3.14. Therefore,
the LOD is calculated as follows (EPA, 2016):

LOD=3.14 X sd (standard deviation)
The limit of quantitation can also be calculated (EC, 2016):

LOQ= 10 X sd (standard deviation)

10
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(b) (4)

Table 2. LOD and of amines
Biogenic amines (ng/mL)
Tryptamine :ll:szzlethyl- Putrescine  Cadaverine |Histamine Tyramine
1
2
3
4
5
6
7
Standard deviation 0.0056 0.0063 |0.0124 0.0132 |0.0158 |0.0131
LOD 0.0177 0.0199 10.0391 0.0415 |0.0497 |0.0413
LOQ 0.0565 0.0634 |0.1244 0.1320 |0.1584 0.1315
g SmLO.IN acid

4) Correlation between fermentation broth and final product

Biogenic amine can be synthesized by decarboxylation of amino acids or by amination and
transamination of aldehydes and ketones during the metabolic processes in the microorganism.
®®

® @ Consequently, the ratio of biogenic amine between the final product, Dried L-Valine
rermentation Product, and production strain fermentation broth varied.

As described in the dossier (Section 6.5.3), the level of biogenic amines in Dried L-Valine Fermentation
Product is not high enough to affect growth and health of target animal when 0.5% of Dried L-Valine
Fermentation Product is incorporated into the complete feed.

5.3 Method used to analyze L-valine derivatives

L-valine derivatives (L-a-aminobutyric acid, a-hydroxyvaline, 2-thiazolealanine, and L-norvaline)
have been used for strain development. The residual amount of L-valine derivatives in the final product,
Dried L-Valine Fermentation Product, were analyzed by using below method. Except for L-o-
aminobutyric acid, other derivatives were found below the limit of detection level. The detected L-a-
aminobutyric acid is expected to be derived from the fermentation, not from the screening media.

1) Analytical method
0.1 g of Dried L-Valine Fermentation Product (as-is sample) was dissolved in 5 m] distilled water.

Chromatography separation of the samples were performed on a Vanquish (Thermo Scientific, USA)
system using the Eclipse XDB-C8 (4.6 mm X 150 mm, 5 um) (Agilent, USA). The column oven was
operated at 45°C. Mobile phase A consisted of 10 mM ammonium formate and 0.1% formic acid in
water and mobile phase B consisted of 0.1% formic acid in acetonitrile. An optimized gradient elution

11
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with mobile phase A and mobile B (0-0.1 min, 1% B; 0.1-3 min, 50% B; 3-3.5 min, 90% B; 3.5-3.8 min,
90% B; 3.8-4.0 min, 1% B) at a flow rate of 0.5 mL min™! was used.

MS analysis was carried out on a TSQ Altis triplequad mass spectra (Thermo Scientific, USA) equipped
with heated electrospray ionization (H-ESI) ion source. The parameters of optimized mass spectrometry
were summarized in Table 3. Selected reaction monitoring (SRM) transitions were monitored.

Table 3. Source parameters for the TSQ Altis mass spectrometer

Ion Source Parameter Value
Positive Ion (V) 3500
Sheath Gas (Arb) 50
Aux Gas (Arb) 10
Sweep Gas (Arb) 1

Ion Transfer Tube Temp (°C) 325
Vaporizer Temp (°C) 350

Table 4. SRM properties for analysis of L-valine derivatives

Precursor Product Collision Energy Min Dwell Time RF Lens

Compound (m/z) (m/z) (V) (ms) (V)

L-2-Aminobutyric acid
L-2-Aminobutyric acid
L-2-Aminobutyric acid
L-Norvaline
L-Norvaline
I.-Norvaline
2-Thiazolealanine
2-Thiazolealanine
2-Thiazolealanine
a-Hydroxyvaline
a-Hydroxyvaline
a-Hydroxyvaline

12
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2) Chromatogram

3) Calibration curve

The concentration of L-valine derivatives were calculated based on the equation from calibration curve.
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3) LOD/LOQ calculation

Limit of detection and limit of quantitation were determined by analyzing 7 samples of concentration
near the expected limit of detection. The standard deviation of 7 samples simply multiply by the correct
student’s t-value. t-value for six degrees of freedom and 99% confidence level is to be 3.14. Therefore,

the LOD is calculated as follows (EPA, 2016):
LOD=3.14 X sd (standard deviation)

The limit of quantitation can also be calculated (EC, 2016):
LOQ= 10 X sd (standard deviation)

Table 5. LOD and of L-valine derivatives
L-valine derivatives (ng/mL)
L-2-aminobutyrie

acid L-norvaline 2-thiazolealanine

1

2

3

4

5

6

7

Standard deviation 0.1596 0.6144 0.0676
LOD 0.5012 1.9291 0.2124
LOQ 1.5961 6.1437 0.6764
LOD (mg/kg)" 0.025 0.096 0.011
LOQ (mg/kg) * 0.080 0.307 0.034

5 mL water

6. Molecular Biology (MB)

a-hydroxyvaline

0.0224
0.0703
0.2240
0.004
0.011

(b) (4)

* In the Revised Appendix 2_Pre-fermentation Information, there was a discrepancy between the deleted
sequence in “original ilvA ORF” as underlined in Table B.5.2 on page 40 in “M-000108-T-
0001_sub_001.pdf” and the sequence of primer 2 listed on page 23. After a comparison we found 3’

sequence was missing a complementary base for “G” corresponding to the position

b) (4), .
)¢ )m the ilvA

gene. The notifier should provide a clarification in the amendment whether it is a typographical error
in the primer 2 sequence. If not, please provide the information about the alignment of the primer 2
sequence and the original (undeleted) i//v4 sequence, as well as a clear explanation on how the deletion

in the ilv4 gene in Table B.5.2 can be achieved using the current primer 2. (Response: Section 6.1)

(b) (4)

®@Pplease clarify in the amendment whether this is a typographical
error. If not, the notifier should provide additional information about identity of the strain. (Response:

Section 6.2)

* In page 36, the primer 80 used to amplify the upstream region of the avt4 gene may contain a wrong

base as shown below in red. (Response: Section 6.3)

Primer 80-

14
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The Primer 81 which partially overlaps the primer 80 actually confirms the correct sequence, Please
clarify this issue in the amendment.

6.1 Discrepancy of sequence

There is a typographical error in the Primer 2 sequence in which ‘C’ residue is missed at the 5’ terminus
(Figure 11). The sequence of Primer 2 is corrected as follows:

6.2 Origin of ilvE promoter

There is a typographical error in the strain name C. glutamicum VCAO8- 0012,

6.3 Sequence of Primer 80

The sequence of used Primer 80 and Primer 81 are same as described in the ‘Revised Appendix 2_Pre-

roduction strain, Primer 80 and Primer 81 were designed
hich was used

fermentation Information’. When developin
based on the genomic DNA sequence of the
as a PCR template (Figure 12 (a)).

Although we used the Primer 80 and Primer 81, there was a discrepancy in primer sequence and genetic

modification region as FDA pointed out. By WGS analysis, a point mutation was identified in the avtA
region of ﬂ As reported in WGS analysis report (Revised Appendix

2_Attachment 4_Whole genome sequence analysis, submitted in April 2021), ‘T’ residue was changed
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[Attachment 1]

Product Name

is Data
No ITEM
1
2 ture (%)
3 pH
4 proen(?)
5 WD)
6
7 50,
8 ut)
9 )
10 Foreign

201802.19 Date

20kg

P
140
40~70

0.40 Nx6.25
0.15

880 <1
300
Max 3.0
98.0

Analyzed
Q.C Manager
(031) 400-3099

(031) 438-1603
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TITLE: Chiral purity test of Dried L-Valine Fermentation Product using HPLC

1. OBJECTIVE OF THE STUDY

Chiral purity test of ‘Dried L-Valine Fermentation Product’ using HPLC was carried out to
evaluate that ‘Dried L-Valine Fermentation Product’ has only L-form of valine.

2. MATERIAL

(1) Standard reagent

Reagents Supplier Batch number
L-Valine . BCBZ8642
DL-Valine BCBR9321V
(2) Test article
1) Identity: Dried L-Valine Fermentation Product ( ® @ minimum of 72% of L-valine)

2) Lot No.: GVAL200910 and NGVAL191221
3) Storage conditions: Room temperature

3. METHOD
(1) Preparation of sample solution

Approximately 4.5 g of ‘Dried L-Valine Fermentation Product’ was weighed and put them into
50 mL of volumetric flask. It was adjusted to the volume with distilled water (64.8 g/L as L-
valine), and filtered using syringe filter.

(2) Preparation of calibration standard solutions of DL-valine

Calibration standard solution was prepared by the 5, 12.5, 25.1, 50.2, and 125.5 mg/L of D-
valine with distilled water as presented below.

Solution Dilution Concentration of Concentration of
D-valine (mg/L)* DL-valine (mg/L)
Stock -
solution )

STD 5 1/2 dilution of stock solution
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STD 4  1/5 dilution of stock solution ®) ()

STD 3 1/2 dilution of STD 4
STD 2 1/10 dilution of STD 5
STD 1 1/5 dilution of STD 3

* It was regarded that the ratio of D-/L-valine is 50:50 in this test.

(3) Limit of detection
1) Calculation using calibration curve

Calibration curve was provided to express LOD (limit of detection). In addition, regression
analysis was also carried out using this curve to figure out ‘Residual standard deviation’ to
calculate LOD (Anal. Chem. 1999, 71, 2672-2677).

LOD may also be calculated based on the standard deviation of the response (o) of the curve
and the slope of the calibration curve (S) at levels approximating the LOD according to the
formula: LOD = 3.3*(o/S). The standard deviation of the response can be determined based on
the standard deviation of y-intercepts of regression lines.

In this case, deviation of response would be residual standard deviation.

The residual standard deviation is a statistical term used to describe the difference in standard
deviations of observed values versus predicted values as shown by points in a regression
analysis. Regression analysis is a method used in statistics to show a relationship between two
different variables, and to describe how well you can predict the behavior of one variable from
the behavior of another.

Residual standard deviation is also referred to as the standard deviation of points around a fitted
line or the standard error of estimate. The formulas for residual and residual standard deviation
s :

Z(Y B Yest)2

Sres = n—2

Stes = Residual standard deviation
Y= Observed value
Yes= Estimated or projected value

n= Data points in population
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We preformed 5 point calibration for D-valine as below and described the summary output of
regression analysis.

2) Calculation using signal/noise ratio

The LOD is the concentration at which the signal level of the substance reaches at least 3 times
the signal noise of the baseline. We also checked the signal/noise ratio of the peak assumed to
be LOD.

(4) HPLC condition

Analytical condition

Column sumichiral OA 5000 (150 x 4.6mm)
Mobile phase 2 mmol/L copper( I ) sulfate in water
Flow rate ImL/min

Analysis time 50 min

Column temperature 35°C

Injection volume 20 uL

Wavelength (b) (4

4. CHIRAL PURITY TEST OF DRIED L-VALINE FERMENTATION PRODUCT
(1) Chromatogram of standard solution

As shown in Figure 1(b), two peaks were detected in the chromatogram of DL-valine standard
solution. To sort out peak for L-valine and D-valine, a standard solution of L-valine was
prepared and analyzed. The L-valine was analyzed at approximately 10.2 min as shown in
Figure 1(d). From this result, the retention time of L-valine and D-valine was determined as
approximately ) @),

It was also found that when the concentration of L-valine is too high, it seemed the peak of L-
valine is different from the chromatogram of standard solution due to the saturation of the L-
valine peak. So, we prepared high concentration of L-valine standard solution (50 g/L) and
analyzed serially diluted L-valine standard solution to clarify that saturated peak is a peak L-
valine (Figure 1(d)).
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(2) Linearity

The linearity was evaluated by analyzing the calibration standard solution with a concentration
of ®@ of D-valine. To assess the linearity of standard curve,
five different concentrations of standard solution were prepared and injected to HPLC system.
The regression equation was calculated in the form of Y=AX+B, where Y and X are the area
of the peak and the sample amount, respectively. Correlation coefficients (r*) obtained from
regression analysis.

Table 1. Linearity of D-valine

Calibration levels (mg/L) ® @

Peak area

Calibration curve

Correlation coefficient (1?)

2000000 (b) (4)
1500000
1000000

500000

0
0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00

Figure 2. Linearity of D-valine

(3) Limit of detection (Calculation using regression analysis)
1) Limit of detection of D-valine
Limit of detection of D-valine were ®@,

2) Summary output for regression analysis study

Regression statistics

Multiple R (Correlation coefficient) 6

R Square (Coefficient of determination)
Adjusted R Square

Standard Error (Residual standard deviation)
Observations

7/ 11



3) LOD of D-valine

® @
LOD ® @

(4) Limit of detection (measurement from signal/noise ration)

To clarify the calculated detection limit, we also injected 1 mg/kg of D-valine (from the
calculation, LOD was ®®) and checked the signal/noise ratio (S/N ration) from the
Empower software program. S/N ration of D-valine was 10.9 at 1 mg/kg, so injected again with
half of injection volume (10 pL). Since the injection volume was half, the concentration was
0.5 mg/kg, and S/N ration of D-valine was 3.2 at 0.5 mg/kg.

So even the LOD was calculated as ®® from the regression analysis, the LOD of D-
valine would be lower to 0.5 mg/kg.

In addition, limit of detection of D-valine in ‘Dried L-Valine Fermentation Product’ were
approximately ®®@ due to the concentration of valine in water 1s about 64.8 g/L and
‘Dried L-Valine Fermentation Product’ contained 72% of valine.

Table 2. Limit of detection (LOD)
(a) Limit of detection (LOD) of D-valine from the chromatogram (S/N ration).

Concentration (m
LoD (mg/kg)

®) @

(b) Limit of detection (LOD) of D-valine in ‘Dried L-Valine Fermentation Product’ 2.

Concentration (mg/kg)

LOD

® @

3 The concentration of valine in water is approximately 64.8 g/L and ‘Dried L-Valine Fermentation
Product’ contained 72% of valine (dilution factor would be approximately 11.1). Therefore, analyze
D-valine in ‘Dried L-Valine Fermentation Product’, the LOD is different.
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INTRODUCTION

Samples used for the previous submission of Dried L-Valine Fermentation Product were pilot
scale batches of the final product. To confirm that the samples were produced by
Corynebacterium glutamicum KCCM 80240 which will be used for the commercial production
strain of Dried L-Valine Fermentation Product, PCR analysis was carried out.

Two different kinds of genetically modified region in C. glutamicum KCCM 80240 were
selected to analyze: 1) Pcj7-gapN (L.delbreuckii) and 2) partially deleted ilvA gene region.

STUDY NO: CP-01-2021 PAGE4 /16



MATERIALS AND METHODS

Test sample

Eight batches of Dried L-Valine Fermentation Product were tested. The certificate of analysis
of test samples are provided as Attachment 1 at the end of this test report.

- Batch No.:
NGVAL191221, NGVAL191222, NGVAL191223 — used for stability (shelf-life) study

GVAL200910, GVAL200911, GVAL200912, GVAL200916, GVAL200917 - wused for
compositional analysis, heavy metal analysis, viable cell analysis, and mash feed stability
study

DNA extraction
A genomic DNA of C. glutamicum ATCC 14067, CA08-0012, KCCM 80240 and total DNA

present in the samples were extracted by using. 00
I asfollows.

1) Prepare a sample according to the following methods:

0t

3) I
A e e
S) I e e

I —
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RESULTS

The amplification of target genes were observed by PCR analysis. All test sample showed
specific amplification for foreign gapN gene (Table 2 and Figure 2) and partially deleted ilvA
gene (Table 3 and Figure 3), which were genetically modified region of the production strain.

Based on this result, it is confirmed that the pilot batches of test samples were produced by
C. glutamicum KCCM 80240 which is used for producing commercial batches of Dried L-Valine
Fermentation Product.

Table 2. PCR analysis of Pcj7-gapN (L. delbreuckii) gene

Distilled water
Negative control C. glutamicum ATCC 14067, wild-type strain
C. glutamicum CA08-0012, parental strain
Positive control C. glutamicum KCCM 80240

Batch No. NGVAL191221
Batch No. NGVAL191222
Batch No. NGVAL191223
Batch No. GVAL200910
Batch No. GVAL 200911
Batch No. GVAL200912
Batch No. GVAL200916
Batch No. GVAL200917

(-), no amplification; (+), specific amplification

Sample

I —
STUDY NO: CP-01-2021 PAGE7 /16
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1. Introduction

There are several official methods to analyze L-valine. The commonly used method of L-valine
analysis is potentiometric titration with perchloric acid, however, most other amino acids could also
be detected by this method. Therefore, titration method is not applicable in case of sample containing

the other amino acids as an impurity.

For this reason, CJ developed the analytical method for ‘Dried L-Valine Fermentation Product’ and

this analytical method was verified by method validation.

2. Test article
2.1. Test Article

1) Identity: Dried L-Valine Fermentation Product (VAL Pro)
2) Lot number: GVAL200910

3) Purity: > 72.0% (L-Valine, dry basis)

4) Date of receipt: November 30, 2020

5) Amount of receipt: approximately 100 g

6) Storage conditions: room temperature

7) Supplier: CJ Research Institute of Biotechnology

2.2. Reference standard

1) Identity: L-Valine

2) Product No.: V0500 (SLCD6123)

3) Purity: 100%

4) Quality release Date: October 04, 2019
5) Amount of receipt: 25 g

6) Storage conditions: room temperature
7) Supplier: O

8) Expiry date (retest date): October, 2022
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3. HPLC analytical condition

3.1. HPLC Condition

Table 1. HPLC Condition

Condition

System

Detector

Column

Column temperature

Mobile phase

Flow rate of mobile phase
Reaction reagent

Flow rate of reaction reagent
Sample temperature

Injection volume

Concentration of sample and
standard solution

HPLC (SHIMADZU Nexera UPLC-30A)

Fluorescence detector
(Excitation A : 338nm Emission A : 425nm)

ODS C18, 150 x 4.6 mm, particle size 3 um
40°C
16.7 mM-KH>PO4 + 5 mM OSA in 12% CH3CN, pH 2.5 (by H3POs4)

1.0 ml/min
201.91mM-KOH + 241.39mM-H3BO3 + 2.53mM-OPA + C2HsOS
ImL + CH30H 5SmL + 3.5%-Brij 1.25mL

0.5 ml/min
15°C
Sul

0.1 g/L (L-valine concentration basis)

3.2. Preparation reagent for mobile phase and reaction reagent

Table 2. Preparation reagent for mobile phase and reaction reagent

Mobile phase

Purity Manufacturer Product No.
Acetonitrile(CH3CN) HPLC Grade ®) (4) (b) (4)
Potassium dihydrogen phosphate >999 ®) @ -
(KH2PO4) =7770
Phosphoric acid(H3PO4) =85% o ®) @)
1-Octanfonic acid sodium salt (OSA) >089%, ® @ ) @

Distilled water

minimum conductivity (18.2 M)
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Reaction reagent

Purity Manufacturer Product No.
Potassium hydroxide =85% - -
Boric acid >99.5% e I
O-phthalaldehyde (OPA) >97% e e
2-Mercapto ethanol(2-ETSH) =99% - -
Methyl alcohol >98% e I
Distilled water minimum conductivity (18.2 M?)

3.3. Mobile phase solution preparation method

Table 3. Mobile phase solution preparation method

Reagent name Concentration ~ Amount Total volume
(mM) (8 (mL)

Potassium dihydrogen phosphate

(KH2PO4) 1000

1-Octanfonic acid sodium salt (OSA)

Acetonitrile (CH3CN) 1137

Phosphoric Acid (H3POg4)
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3.4. Reaction reagent preparation method

Table 4. Reaction reagent preparation method

Concentration Total volume

Reagent name oM Amount (g) (mL)

Potassium hydroxide
Boric acid

O-phthalaldehyde (OPA)
1000
2-Mercaptoethanol (2-ETSH)
Methyl alcohol

3.5%-Brij solution

4. Standard preparation

5. Sample preparation
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6. Data processing and calculation

Table 5. Data calculation

Standard solution Sample solution

Weight

Preparation
concentration

Area 1

Area 2

Area 3

Area 4

Average

STDEV

%RSD"

R.F.
(Response factor
Measurement
concentration

Result

" If the area difference is RSD > 1%, reanalyze and if the difference is still over 1%, instrument should be
checked.
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12. Limit of detection and limit of quantification

12.1. LOD and LOQ of L-valine

Table 11. .Summary output for regression analysis study

Regression statistics

Multiple R

(Correlation coefficient)

R Square

(Coefficient of determination)
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1) Dispersion
in repeated
measurements

2) Uncertainty
of balance
calibration result

3) Uncertainty
of 1000 mL
volumetric flask
calibration result

14.2.2. Sample
preparation

14.2.2.1.
Uncertainty in
sample weight
determination
1) Dispersion
in repeated
measurements

2) Uncertainty
of balance
calibration result

14.2.2.2.
Volumetric
measuring
1) Dispersion
in repeated
measurements

2) Uncertainty
of balance
calibration result

3) Uncertainty
of 250 mL
volumetric flask
calibration result

14.2.3. Precision
of the instrument

14.2.3.1.
Uncertainty of
dispersion in the
standard solution
repeated
measurement

14.2.3.2.
Uncertainty of
dispersion in the
sample solution
repeated
measurement
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Relative combined
standard
uncertainty

Effective degree
of freedom

Coverage factor

k

Expanded
uncertainty

Results

14.2. Uncertainty measurement

14.2.1. Standard preparation

14.2.1.1. Uncertainty in weight determination
1) Dispersion in repeated measurements

Type A uncertainty

Number of sample measurements Measurement value (g)
1
2
3
4
5

Measurement value

standard deviation

standard uncertainty

relative standard uncertainty

degree of freedom

- Relative standard uncertainty = _
- A Type degree offreedom = [0
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2) Uncertainty of balance calibration result

Type B uncertainty
Relative
Mass (g) Uncertainty uizaeﬁtiiﬁ standard
Balance Y uncertainty

0.10004 0.0005 e

Standard uncertainty

Relative standard uncertainty

Degree of freedom

3) Relative combined standard uncertainty

4) Effective degree of freedom

14.2.1.2. Volumetric measuring

1) Dispersion in repeated measurements

Type A uncertainty

Number of sample measurements Measurement value (g)

! ™
™

2
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3
4
5

Measurement value

Standard deviation

Standard uncertainty

Relative standard uncertainty

Degree of freedom

2) Uncertainty of balance calibration result

Type B uncertainty
Relative
Mass (g)  Uncertainty uizaelit(:l?;c: standard
Balance y uncertainty
1246.33 0.0200 e e
Standard uncertainty

Relative standard uncertainty

Degree of freedom
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3) Uncertainty of 1000 mL volumetric flask calibration result

Type B uncertainty
Relative
Volume (mL) Uncertainty Standqrd standard
Volumetric flask uncertainty uncertainty
1000 0.220 [ B
Standard uncertainty

Relative standard uncertainty

Degree of freedom

4) Relative combined standard uncertainty

5) Effective degree of freedom
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14.2.1.4. Effective degree of freedom of standard preparation

14.2.2. Sample preparation
14.2.2.1. Uncertainty in sample weight determination
1) Dispersion in repeated measurements

Type A uncertainty

Number of sample measurements Measurement value (g)
1
2
3
4
5

Measurement value
Standard deviation

Standard uncertainty

Relative standard uncertainty

Degree of freedom

2) Uncertainty of balance calibration result

Type B uncertainty
Relative
Mass (g) Uncertainty urslzaer;ti?;(: standard
Balance Y uncertainty

0.10052 0.0005 [ e
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Standard uncertainty

Relative standard uncertainty

Degree of freedom

3) Relative combined standard uncertainty

4) Effective degree of freedom

14.2.2.2. Volumetric measuring
1) Dispersion in repeated measurements

Type A uncertainty

Number of sample measurements Measurement value (g)
1
2
3
4
5

Measurement value

Standard deviation
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Standard uncertainty

Relative standard uncertainty

Degree of freedom

2) Uncertainty of balance calibration result

Type B uncertainty
Relative
Mass (g) Uncertainty uif:ae?g?;% standard
Balance Y uncertainty
1246.33 0.0200 e [
Standard uncertainty

Relative standard uncertainty

Degree of freedom

3) Uncertainty of 1000 mL volumetric flask calibration result

Type B uncertainty
Relative
Volume (mL) Uncertainty Standqrd standard
Volumetric flask uncertainty uncertainty
1000.00 0.220 0.110 0.011
Standard uncertainty

Relative standard uncertainty
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Degree of freedom

4) Relative combined standard uncertainty

5) Effective degree of freedom

14.2.2.4. Effective degree of freedom of sample preparation

14.2.3. Precision of the instrument
14.2.3.1. Uncertainty of dispersion in the standard solution repeated measurement

Type A uncertainty

Number of sample measurements Peak area
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W N =

4

Measurement value

Standard deviation

Standard uncertainty

Relative standard uncertainty

Degree of freedom

14.2.3.2. Uncertainty of dispersion in the sample solution repeated measurement

Type A uncertainty

Number of sample measurements
1
2
3

Measurement value

Standard deviation

Standard uncertainty

Relative standard uncertainty

}-U
Y
’ . W
&
[¢]
o

Degree of freedom
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14.2.3.3. Relative combined standard uncertainty of precision of the instrument

14.2.3.4. Effective degree of freedom of precision of the instrument

14.2.4. Relative combined standard uncertainty of valine analysis

14.2.5. Effective degree of freedom of valine analysis

14.2.6. Expanded uncertainty (U)

14.2.7. Result
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15. Robustness
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17. Conclusion

Table 16. Summary of validation test

There is no
e s interference to
Specificity peak response
by diluent.
System Suitability - %RSD < 1%

Homogeneity of sample - %RSD < 1%

- Recovery 98%
~ 0
Stability of the sample 102%
- %RSD < 1%
Linearity - R2>0.9990

Limit of Detection and
Limit of Quantification

Precision - %RSD < 1%
Accuracy - [En| <1

- Recovery 98%
Robustness - 102%

This validation results confirmed that all of the results were suitable for the reference value and that
the analytical method could be used for rapid and accurate L-valine analysis.
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18. Raw data file

Data file name

Specificity

System Suitability

Homogeneity of
sample

Stability of the sample

Linearity

Limit of Detection
and Limit of
Quantification

Precision

Accuracy

Robustness
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SAMPLE INFORMATION
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SAMPLE INFORMATION

Sample Name: SS1_4 Acquired By: System
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Sample Name: SS1_6 Acquired By: System
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Sample Name: SS1_7 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day
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Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 9:02:17 AMKST
Date Processed: 12/20/2020 5:20:04 PM KST

_

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 9 of 22 11:59:37 AM Asia/Seoul



SAMPLE INFORMATION

Sample Name: SS1.9 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 68 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 9:11:59 AM KST
Date Processed: 12/20/2020 5:20:05 PM KST

_

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 10 of 22 11:59:37 AM Asia/Seoul



SAMPLE INFORMATION

Sample Name: SS1_10 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 68 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 9:21:38 AMKST
Date Processed: 12/20/2020 5:20:05 PM KST

_

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 11 of 22 11:59:37 AM Asia/Seoul



SAMPLE INFORMATION

Sample Name: SS4_1 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 69 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 9:40:57 AMKST
Date Processed: 12/20/2020 5:20:05 PM KST

_

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 12 of 22 11:59:37 AM Asia/Seoul



SAMPLE INFORMATION

Sample Name: SS4_2 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 69 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 9:50:38 AM KST
Date Processed: 12/20/2020 5:20:05 PM KST

1.00 200 3.00 400 5.00 6.00
Mnutes

_

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 13 of 22 11:59:37 AM Asia/Seoul



SAMPLE INFORMATION

Sample Name: SS4_3 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 69 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 10:00:17 AMKST
Date Processed: 12/20/2020 5:20:05 PM KST

_

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 14 of 22 11:59:37 AM Asia/Seoul



SAMPLE INFORMATION

Sample Name: SS4 4 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 69 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 10:09:56 AM KST
Date Processed: 12/20/2020 5:20:06 PM KST

1.00 200 3.00 400 5.00 6.00
Mnutes

_

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 15 of 22 11:59:37 AM Asia/Seoul



SAMPLE INFORMATION

Sample Name: SS4 5 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 69 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 10:19:37 AMKST
Date Processed: 12/20/2020 5:20:06 PM KST

_

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 16 of 22 11:59:37 AM Asia/Seoul



SAMPLE INFORMATION

Sample Name: SS4_6 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 69 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 10:29:19 AMKST
Date Processed: 12/20/2020 5:20:06 PM KST

1.00 200 3.00 400 5.00 6.00
Mnutes

_

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 17 of 22 11:59:37 AM Asia/Seoul



SAMPLE INFORMATION

Sample Name: SS4 7 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 69 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 10:38:58 AMKST
Date Processed: 12/20/2020 5:20:06 PM KST

_

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 18 of 22 11:59:37 AM Asia/Seoul



SAMPLE INFORMATION

Sample Name: SS4_8 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 69 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 10:48:37 AMKST
Date Processed: 12/20/2020 5:20:06 PM KST

_

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 19 of 22 11:59:37 AM Asia/Seoul



SAMPLE INFORMATION

Sample Name: SS4 9 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 69 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 10:58:16 AMKST
Date Processed: 12/20/2020 5:20:07 PM KST

_

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 20 of 22 11:59:37 AM Asia/Seoul



SAMPLE INFORMATION

Sample Name: SS4_10 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 69 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 11:07:51 AMKST
Date Processed: 12/20/2020 5:20:07 PM KST

Valine

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 21 of 22 11:59:37 AM Asia/Seoul



Software: Empower 3 Software Build 3471

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 22 of 22 11:59:37 AM Asia/Seoul



Result Set Report Validation

Sample Set Name:

Granule Valine_2 Day

Processed By:  System/Administrator

Sample Set Method: Granule Valine_2 Day Printed By: System
System Node: Client13 Result Set ID:
System Name: uc10 # of Results: 19
Acquired By: System
Sample Set Start Date: 12/18/2020 12:24:43 PM KST
Sample Set Finish Date: 12/19/2020 6:05:57 AM KST
Sample Set Table
Sample S?;T;’;e Vial | Inj # Voo poduiston fruwwe
(ul) Descr.
1 [STD 1 Unknown | 77 1 5.00 [ VAL_ACR | Detector A N
2 [H1_1 Unknown | 78 1 5.00 [ VAL_ACR | Detector A
3 | H2_1 Unknown | 79 1 5.00 [ VAL_ACR | Detector A
4 | H3_1 Unknown | 80 1 5.00 | VAL_ACR | Detector A
5 |H41 Unknown | 81 1 5.00 | VAL_ACR | Detector A
6 | H5_1 Unknown | 82 1 5.00 | VAL_ACR | Detector A
7 | STD 2 | Unknown | 83 1 5.00 | VAL_ACR | Detector A
8 | H1_2 Unknown | 84 1 5.00 | VAL_ACR | Detector A
9 [H2 2 Unknown | 85 1 5.00 | VAL_ACR | Detector A
10 [ H3_ 2 Unknow n | 86 1 5.00 | VAL_ACR | Detector A
11| H4 2 Unknown | 87 1 5.00 | VAL_ACR | Detector A
12| H5 2 Unknown | 88 1 5.00 | VAL_ACR | Detector A
13| STD 3 Unknown | 89 1 5.00 | VAL_ACR | Detector A
14 H1_3 Unknown | 90 1 5.00 | VAL_ACR | Detector A
15| H2_3 Unknown | 91 1 5.00 | VAL_ACR | Detector A
16 | H3_3 Unknown | 92 1 5.00 [ VAL_ACR | Detector A
17 | H4_3 Unknown | 93 1 5.00 [ VAL_ACR | Detector A
18| H5 3 Unknown | 94 1 5.00 [ VAL_ACR | Detector A
19| STD 4 Unknown | 95 1 5.00 | VAL_ACR | Detector A

Reported by User: System
Report Method: Result Set Report_Validatio
Report Method ID: 134713
Page: 1 of 21

Project Name: 2020\UC10
Date Printed:

12/21/2020

11:54:30 AM Asia/Seoul




SAMPLE INFORMATION

Sample Name: STD_1 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_2 Day

Vial: 77 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorA’  ©@

Date Acquired: 12/18/2020 1:42:27 PM KST
Date Processed: 12/20/2020 5:04:39 PM KST

1.00 200 3.00 400 5.00 6.00
Mnutes

_

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 2 of 21 11:54:30 AM Asia/Seoul



SAMPLE INFORMATION

Sample Name: H1_1 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_2 Day

Vial: 78 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 1:52:09 PM KST
Date Processed: 12/20/2020 5:04:40 PM KST

1.00 200 3.00 400 5.00 6.00
Mnutes

_

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 3 of 21 11:54:30 AM Asia/Seoul



SAMPLE INFORMATION

Sample Name: H2_1 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_2 Day

Vial: 79 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 2:01:47 PM KST
Date Processed: 12/20/2020 5:04:40 PM KST

1.00 200 3.00 400 5.00 6.00
Mnutes

_

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 4 of 21 11:54:30 AM Asia/Seoul



SAMPLE INFORMATION

Sample Name: H3_1 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_2 Day

Vial: 80 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 2:11:26 PM KST
Date Processed: 12/20/2020 5:04:40 PM KST

1.00 200 3.00 400 5.00 6.00
Mnutes

_

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 5 of 21 11:54:30 AM Asia/Seoul



SAMPLE INFORMATION

Sample Name: H4_1 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_2 Day

Vial: 81 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 2:21:00 PM KST
Date Processed: 12/20/2020 5:04:40 PM KST

1.00 200 3.00 400 5.00 6.00
Mnutes

_

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 6 of 21 11:54:30 AM Asia/Seoul



SAMPLE

INFORMATION

Sample Name:
Sample Type:
Vial:

Injection #:

Run Time:

Date Acquired:

Injection Volume:

Date Processed:

H5_1
Unknown
82

1

5.00 ul

9.0 Minutes

12/18/2020 2:30:40 PM KST
12/20/2020 5:04:40 PM KST

Acquired By: System

Sample Set Name:  Granule Valine_2 Day
Acq. Method Set: VAL_ACR

Processing Method: Valine_1

Channel Name: Detector A

Proc. Chnl. Descr.:  Detector A_

Valine 7.064

15753265 13357

Reported by User: System
Report Method: Result Set Report_Validatio
Report Method ID: 134713

Page: 7 of 21

Project Name: 2020\UC10
Date Printed:

12/21/2020
11:54:30 AM Asia/Seoul



SAMPLE INFORMATION

Sample Name: STD_2 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_2 Day

Vial: 83 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 2:40:20 PM KST
Date Processed: 12/20/2020 5:04:41 PM KST

Valine

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 8 of 21 11:54:30 AM Asia/Seoul



SAMPLE INFORMATION

Sample Name: H1_2 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_2 Day

Vial: 84 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  Detector — ©@

Date Acquired: 12/18/2020 2:49:57 PM KST
Date Processed: 12/20/2020 5:04:41 PM KST

Valine

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 9 of 21 11:54:30 AM Asia/Seoul



SAMPLE INFORMATION

Sample Name: H2_2 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_2 Day

Vial: 85 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 2:59:37 PM KST
Date Processed: 12/20/2020 5:04:41 PM KST

1.00 200 3.00 400 5.00 6.00
Mnutes

F_

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 10 of 21 11:54:30 AM Asia/Seoul



SAMPLE INFORMATION

Sample Name: H3_2 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_2 Day

Vial: 86 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 3:09:16 PM KST
Date Processed: 12/20/2020 5:04:41 PM KST

Valine

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 11 of 21 11:54:30 AM Asia/Seoul



SAMPLE INFORMATION

Sample Name: H4_2 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_2 Day

Vial: 87 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 3:18:59 PM KST
Date Processed: 12/20/2020 5:04:41 PM KST

FH

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 12 of 21 11:54:30 AM Asia/Seoul



SAMPLE INFORMATION

Sample Name: H5_2 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_2 Day

Vial: 88 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 3:28:40 PM KST
Date Processed: 12/20/2020 5:04:41 PM KST

Valine

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 13 of 21 11:54:30 AM Asia/Seoul



SAMPLE INFORMATION

Sample Name: STD_3 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_2 Day

Vial: 89 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 3:38:19 PM KST
Date Processed: 12/20/2020 5:04:42 PM KST

1.00 200 3.00 400 5.00 6.00
Mnutes

F_

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 14 of 21 11:54:30 AM Asia/Seoul



SAMPLE INFORMATION

Sample Name: H1_3 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_2 Day

Vial: 90 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 3:47:54 PM KST
Date Processed: 12/20/2020 5:04:42 PM KST

1.00 200 3.00 400 5.00 6.00
Mnutes

I;_

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 15 of 21 11:54:30 AM Asia/Seoul



SAMPLE INFORMATION

Sample Name: H2_3 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_2 Day

Vial: 91 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 3:57:35 PM KST
Date Processed: 12/20/2020 5:04:42 PM KST

1.00 200 3.00 400 5.00 6.00 7.00
Mnutes

_

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 16 of 21 11:54:30 AM Asia/Seoul



SAMPLE INFORMATION

Sample Name: H3_3 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_2 Day

Vial: 92 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 4:07:14 PM KST
Date Processed: 12/20/2020 5:04:42 PM KST

Valine

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 17 of 21 11:54:30 AM Asia/Seoul



SAMPLE INFORMATION

Sample Name: H4_3 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_2 Day

Vial: 93 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 4:16:55 PM KST
Date Processed: 12/20/2020 5:04:42 PM KST

Valine

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 18 of 21 11:54:30 AM Asia/Seoul



SAMPLE INFORMATION

Sample Name: H5_3 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_2 Day

Vial: 94 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 4:26:37 PM KST
Date Processed: 12/20/2020 5:04:43 PM KST

Valine

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 19 of 21 11:54:30 AM Asia/Seoul



SAMPLE INFORMATION

Sample Name: STD_4 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_2 Day

Vial: 95 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 4:36:18 PM KST
Date Processed: 12/20/2020 5:04:43 PM KST

_

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020
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Software: Empower 3 Software Build 3471

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 21 of 21 11:54:30 AM Asia/Seoul



Result Set Report Validation

Sample Set Name:

Granule Valine_1 Day

Processed By:

System/Administrator

Sample Set Method: Granule Valine_1 Day Printed By: System
System Node: Client13 Result Set ID:
System Name: uc10 # of Results: 21
Acquired By: System
Sample Set Start Date: 12/17/2020 6:52:02 PM KST
Sample Set Finish Date: 12/18/2020 12:24:42 PM KST
Sample Set Table
Saple S?;T;’;e Vil | Inj# Vetme poduston v
(ul) Descr.
1 [ SSTD11_1 | Unknown | 1 1 5.00 | VAL_ACR | Detector A o
2 [ SSPL11_1 | Unknown | 2 1 5.00 | VAL_ACR | Detector A
3 | SSTD11_2 | Unknown | 3 1 5.00 | VAL_ACR | Detector A
4 | SSPL11_2 | Unknown | 4 1 5.00 | VAL_ACR | Detector A
5 | SSTD11_3 | Unknown | 5 1 5.00 | VAL_ACR | Detector A
6 | SSPL11_3 | Unknown | 6 1 5.00 | VAL_ACR | Detector A
7 | SSTD11_4 | Unknown |7 1 5.00 | VAL_ACR | Detector A
8 | SSTD12_1 | Unknown | 8 1 5.00 | VAL_ACR | Detector A
9 [ SSPL12_1 | Unknown | 9 1 5.00 | VAL_ACR | Detector A
10 [ SSTD12_2 | Unknown | 10 1 5.00 | VAL_ACR | Detector A
11 | SSPL12_2 | Unknown | 11 1 5.00 | VAL_ACR | Detector A
12 [ SSTD12_3 | Unknown | 12 1 5.00 | VAL_ACR | Detector A
13 | SSPL12_3 | Unknown | 13 1 5.00 | VAL_ACR | Detector A
14 | SSTD12_4 | Unknown | 14 1 5.00 [ VAL_ACR | Detector A
15| SSTD13_1 | Unknown | 15 1 5.00 | VAL_ACR | Detector A
16 | SSPL13_1 | Unknown | 16 1 5.00 | VAL_ACR | Detector A
17 | SSTD13_2 | Unknown | 17 1 5.00 [ VAL_ACR | Detector A
18 | SSPL13_2 | Unknown | 18 1 5.00 | VAL_ACR | Detector A
19 [ SSTD13_3 | Unknown | 19 1 5.00 | VAL_ACR | Detector A
20 | SSPL13_3 | Unknown | 20 1 5.00 | VAL_ACR | Detector A
21| SSTD13_4 | Unknown | 21 1 5.00 | VAL_ACR | Detector A
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SAMPLE INFORMATION

Sample Name: SSTD11_1 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 1 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorA’  ©@

Date Acquired: 12/17/2020 7:50:31 PM KST
Date Processed: 12/20/2020 4:56:56 PM KST

1.00 200 3.00 400 5.00 6.00
Mnutes

_
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SAMPLE INFORMATION

Sample Name: SSPL11_1 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 2 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/17/2020 8:00:14 PM KST
Date Processed: 12/20/2020 4:56:56 PM KST

Valine

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020
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SAMPLE INFORMATION

Sample Name: SSTD11_2 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 3 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/17/2020 8:09:55 PM KST
Date Processed: 12/20/2020 4:56:56 PM KST

F_

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020
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SAMPLE INFORMATION

Sample Name: SSPL11_2 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 4 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/17/2020 8:19:29 PM KST
Date Processed: 12/20/2020 4:56:56 PM KST

Valine

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020

Page: 5 of 23 11:45:44 AM Asia/Seoul



SAMPLE INFORMATION

Sample Name: SSTD11_3 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 5 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/17/2020 8:29:11 PM KST
Date Processed: 12/20/2020 4:56:57 PM KST

_

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020
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SAMPLE INFORMATION

Sample Name: SSPL11_3 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 6 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/17/2020 8:38:51 PM KST
Date Processed: 12/20/2020 4:56:57 PM KST

_

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020
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SAMPLE INFORMATION

Sample Name: SSTD11_4 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 7 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/17/2020 8:48:29 PM KST
Date Processed: 12/20/2020 4:56:57 PM KST

_

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020
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SAMPLE INFORMATION

Sample Name: SSTD12_1 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 8 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 12:59:39 AMKST
Date Processed: 12/20/2020 4:57:21 PM KST
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SAMPLE INFORMATION

Sample Name: SSPL12_1 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 9 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 1:09:21 AMKST
Date Processed: 12/20/2020 4:57:21 PM KST
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Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020
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SAMPLE INFORMATION

Sample Name: SSTD12_2 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 10 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 1:19:01 AMKST
Date Processed: 12/20/2020 4:57:21 PM KST

1.00 200 3.00 400 5.00 6.00
Mnutes
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Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
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SAMPLE INFORMATION

Sample Name: SSPL12_2 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 11 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 1:28:43 AMKST
Date Processed: 12/20/2020 4:57:21 PM KST

Valine

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020
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SAMPLE INFORMATION

Sample Name: SSTD12_3 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 12 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 1:38:25 AMKST
Date Processed: 12/20/2020 4:57:22 PM KST

1.00 200 3.00 400 5.00 6.00
Mnutes
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Reported by User: System Project Name: 2020\UC10
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SAMPLE INFORMATION

Sample Name: SSPL12_3 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 13 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 1:48:06 AM KST
Date Processed: 12/20/2020 4:57:22 PM KST

1.00 200 3.00 400 5.00 6.00
Mnutes
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Reported by User: System Project Name: 2020\UC10
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SAMPLE INFORMATION

Sample Name: SSTD12_4 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 14 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 1:57:44 AM KST
Date Processed: 12/20/2020 4:57:22 PM KST

_

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020
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SAMPLE INFORMATION

Sample Name: SSTD13_1 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 15 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 5:49:14 AMKST
Date Processed: 12/20/2020 4:57:25 PM KST

1.00 200 3.00 400 5.00 6.00
Mnutes
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SAMPLE INFORMATION

Sample Name: SSPL13_1 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 16 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 5:58:57 AM KST
Date Processed: 12/20/2020 4:57:25 PM KST

_

Reported by User: System Project Name: 2020\UC10
Report Method: Result Set Report_Validatio Date Printed:
Report Method ID: 134713 12/21/2020
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SAMPLE INFORMATION

Sample Name: SSTD13_2 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 17 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 6:08:39 AM KST
Date Processed: 12/20/2020 4:57:25 PM KST

1.00 200 3.00 400 5.00 6.00
Mnutes
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SAMPLE INFORMATION

Sample Name: SSPL13_2 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 18 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 6:18:19 AMKST
Date Processed: 12/20/2020 4:57:26 PM KST

1.00 200 3.00 400 5.00 6.00
Mnutes
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SAMPLE INFORMATION

Sample Name: SSTD13_3 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 19 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 6:27:56 AM KST
Date Processed: 12/20/2020 4:57:26 PM KST

1.00 200 3.00 400 5.00 6.00
Mnutes
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SAMPLE INFORMATION

Sample Name: SSPL13_3 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 20 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 6:37:32 AMKST
Date Processed: 12/20/2020 4:57:26 PM KST
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SAMPLE INFORMATION

Sample Name: SSTD13_4 Acquired By: System

Sample Type: Unknown Sample Set Name:  Granule Valine_1 Day

Vial: 21 Acq. Method Set: VAL_ACR

Injection #: 1 Processing Method: Valine_1

Injection Volume:  5.00 ul Channel Name: Detector A

Run Time: 9.0 Minutes Proc. Chnl. Descr.:  DetectorAl @@

Date Acquired: 12/18/2020 6:47:12 AMKST
Date Processed: 12/20/2020 4:57:26 PM KST
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Mnutes
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