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I. INTRODUCTION OF FO



1-1. RAW MATERIAL INFORMATION

 SCIENTIFIC NAME : Crassostrea gigas

 CHARACTERISTICS

 Contain high levels of taurine and glutamic acid, a precursor of 
gamma amino butyric acid(GABA)

 Super food containing 5 nutrients such as protein, carbohydrate, fat, 
minerals, and vitamins

 Rich in calcium, potassium, phosphorus, zinc and iron including 
selenium and other vitamins

 High levels of glycogen, taurine and lysine, etc.

 VARIOUS EFFICACIES

 Zinc: necessary component for immunity and cell division

 Taurine, nucleic acid, and iron : reducing cholesterol, anti-aging, and 
stamina enhancement

 Vitamins : various vitamins such as A1, B2, B12, E, etc. Aid in 
metabolism of folic acid, and generation of energy

Reference : Korean Food Composition Table(9th revision) 2016



1-2. FO(FERMENTED OYSTER) EXTRACT

KEY FEATURES

 Contains more than 10% of natural GABA and 4% Lactate ; Standard markers and active 

components

 Appearance : light yellow powder 

 100% water soluble ingredient easily applicable to various types of health food

 Achieved through safe and hygienic process (including autoclaving after fermentation)  

 Special method to reduce typically, naturally occurring marine organism odor

 Improved flavor and texture to be easily adapted as a general food ingredient

 Rich in protein, essential amino acids, essential fatty acids, and vitamins 

 Improved bioavailability through patented fermentation process with L. brevisBJ 20



1-3. NUTRITIONAL CONTENTS and SAFETY of FO

Nutrients Result

Calories (kcal/100g) 353.4

Carbohydrate (g/100g) 56.1

Crude Protein (g/100g) 31.8

Crude lipid (g/100g) 0.2

Saturated Fat (g/100g) 0.1

Trans Fat (g/100g) 0.0

GABA (g/100g) 13.0

Cholesterol (mg/100g) 0.0

Heavy metals

Plumbum (mg/kg) 0.0

Arsenic (mg/kg) 0.7

Cadmium (mg/kg) 0.0

Total mercury (mg/kg) 0.0

Coliform group (mg/g) negative

Reference : COA of Korea AFRI of Busan Branch, 2020.



1-3. WHAT IS GABA

• GABA(γ-aminobutyric acid) is a non-protein amino acid that is widely distributed in nature and 

functions as a major inhibitory neurotransmitter in the central nervous system(brain and spinal 

cord). 

• GABA is well known for its physiological functions, such as the induction of hypotension, and 

diuretic and tranquilizer effects and has been used as a health food material since the mid-1980’s. 

The market for GABA has been begun flourishing since 2001.

• GABA is made up of four carbons and is synthesized from glutamate via glutamate decarboxylase 

(GAD) by decarboxylation from the L-glutamate with pyridoxal phosphate as a cofactor.

• Multi-effects of GABA include brain enhancement, mental stability, decrease blood pressure, sleep 

induction, enhanced concentration, memory enhancement, promoting expression of growth hormone, 

hangover recovery, improved liver function, etc. 



1-4. BIO-CONVERTED GABA: ACTIVE COMPOUND OF FO
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GLUTAMIC ACID IN OYSTER IS CONVERTED TO GABA BY

DECARBOXYLATION REACTION THROUGH FERMENTATION WITH L. 

BREVIS BJ20 



1-5. FREE AMINO ACID CONTENT : AFTER BIOCONVERSION

Free Amino Acid Content (unit: mg/100g)

Phosphoserine 1569.5

Taurine 1131.0

Aspartic Acid 687.6

Glutamic Acid 277.6

Aspartic acid 687.6

Proline 785.1

Alanine 1322.5

GABA 14,784.9

threonine 604.9

Valine 907.3

lysine 772.2

Reference : COA of PKNU Food Analysis Center, 2019.



II. HIGHLY SPECIALIZED PRODUCTION FLOW



2-1. OUR PROPRIETARY PRODUCTION  FLOW CHART
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2-2. LACTIC ACID BACTERIA USED FOR FERMENTATION

SCREENING ISOLATION

• Kimchi Group: 10 Cases
• Jeot-gal Group: 15 Cases

Ref1) Kimchi: Korean Traditional
Fermented Cabbage
Ref2) Jeot-gal: Korean Traditional
Salt-Fermented Seafood(Cod-Gut)

• Lactobicillus for GABA Formation

Fig. Result of TLC for GABA

IDENTIFICATION

•16s rRNA gene
•Characteristic of Biochemical  and morphological 

L.brevis BJ20

L. collinoides strain: JCM 1123

L. mali strain: JCM 2773

L. parafarraginis strain: NRIC 0677

L. kefiri strain LMG 9480 T

L. parabuchneri strain: T12-7

L. nodensis

Fig. Result of 16s rRNA gene sequencing
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2-3. SPECIFICATION OF LACTOBACILLUS STRAIN

Name of Strain Donation No. Characteristic

• Lactobacillus brevis BJ20

Fig. Scanning electron microphotograph 
of L. brevis BJ20

• KCTC 1377BP

• Gram+ derived from Jeot-gal(Korean 
Traditional Salt-Fermented Seafood-Cod Gut)

• Rod Shape
• Lactobacillus  strain suitable for GABA 

production  
• Optimum Temperature for Growth and 

Development: 37°C
• Optimum pH : pH7 
• Optimal NaCl concentration : 1%



2-4. ADVANTAGES OF FERMENTATION PROCESS

ADVANTAGES AND MERITS OF FERMENTATION BY

MICROORGANISMS

 FO IS PRODUCED UNDER STRICT QUALITY

CONTROLLED AND SAFE, HYGIENIC PROCESS

(AUTOCLAVING AFTER FERMENTATION) 

 REDUCE ITS OWN NATURAL SEA ODOR BY OUR

PATENTED FERMENTATION PROCESS

 IMPROVE FLAVOR AND TEXTURE APPLICABLE IN

VARIOUS PROCESSED FOOD PRODUCTS

 ENHANCE BIOLOGICALLY ACTIVE COMPOUNDS AND

INCREASED BIOAVAILABILITY RESULTING FROM

IMPROVED EFFICACY



III. PROVEN SCIENTIFIC BACKGROUND



3-1. Promotion of Bone Formation : IN-VITRO

Reference  : Biomolecules 2019, 9, 711. 

FO-mediated vertebrae formation is regulated via the β-catenin pathway

dexamethasone (DEX)



3-1. Promotion of Bone Formation : IN-VITRO

ALP staining

Alizarin Red staining

Reference  : Biomolecules 2019, 9, 711.

FO elevates osteoblast differentiation along with mineralization and calcification



3-1. Promotion of Bone Formation : IN-VITRO

Reference : Marine Drugs. 2020, 18(9), 472

FO inactivates GSK-3β through the IGF-1R signaling pathway 



3-2. Promotion of Bone Formation : IN VIVO

Reference : Biomolecules 2019, 9, 711. 

FO enhances bone formation by activating bone formation-promoting genes 

β-glycerophosphate(GP)



3-2. Promotion of Growth rate : IN VIVO

Reference 

FO promotes total growth rate in zebrafish larvae

Reference : Marine Drugs. 2020, 18(9), 472



3-2. Promotion of Growth rate : IN VIVO
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FO induces bone formation and growth performance through the IGF-1R signaling 

pathway

Reference : Marine Drugs. 2020, 18(9), 472



3-2. Promotion of Growth rate : IN VIVO

Reference : Molecules 2020, 25(19), 4375

FO significantly increased the growth plate’s total height compared to the normal group



3-2. Promotion of Growth rate : IN VIVO

FO increased IGF-1 expression concentration dependently in both the proliferative and 

hypertrophic zones of the proximal tibial growth plate 

The expression of IGFBP-3 in the hypertrophic zone was enhanced by FO administration 

Reference : Molecules 2020, 25(19), 4375



3-2. Promotion of Growth rate : IN VIVO

The expression of BMP-2 was markedly increased by FO200 administration

The expression of BMP-4 in the hypertrophic zone was enhanced by FO administration 

in a dose-dependent manner

Reference : Molecules 2020, 25(19), 4375



3-2. Promotion of Growth rate : IN VIVO

Reference : Integrative Medicine Research,9(4),2020,100412 

FO promotes growth rate in SD rat

In the FO 100 group, the N–T length (p < 0.01) and the N–A length (p < 0.05) were 

significantly increased, respectively compared to the control group



PUBLISHED PAPERS



3-3. CHILD HEIGHT GROWTH EFFECT : CLINICAL TRIAL

DESIGN : A randomized, placebo-controlled trial approved by the IRB of the Pusan National 

University Korean Medicine Hospital(PNUKHIRB-2019002)

TARGET : Children with stature in the 25th percentile by age(age of 6-11 years)

CHARACTERISTICS OF PARTICIPANTS :

Most of the demographic data, except gender didn’t significantly differ at the baseline 

between the two groups. Values are means ± SD.

ADMINISTRATION : FO(n=50) or Control(n=50) groups were administered one time per day         

for 24weeks

DOSAGE : 500 mg FO per day (1 stick orally once daily before bedtime)

Control (n=50) FO Group (n=50)

Age (years) 8.30±1.64 8.58±1.79

Height (cm) 124.14±9.26 126.17±10.61

Weight (kg) 25.12±5.31 27.28±6.50

Reference : Integrative Medicine Research, 2020, 100691



3-3. CHILD HEIGHT GROWTH EFFECT : CLINICAL TRIAL

 Reference : A randomized, placebo-controlled trial Report of Pusan National University 
Korean Medicine Hospital (PNUKHIRB-017, 2020.06.09);
Integrative Medicine Research, 2020, 100691.

FO showed a significant increase in height gain compared with the placebo(p = 0.004).

The mean difference in the pre and post-change of HV in the FO was significantly increased

compared with the placebo at the 24th week from the baseline.



3-3. CHILD HEIGHT GROWTH EFFECT : CLINICAL TRIAL

 Reference : A randomized, placebo-controlled trial Report of Pusan National University 
Korean Medicine Hospital (PNUKHIRB-017, 2020.06.09);
Integrative Medicine Research, 2020, 100691.

The height SDS was significantly increased in the FO compared with the placebo(p < 0.01).

The serum IGFBP-3 level showed a significant difference between the two groups. The decrease

in the IGFBP-3 level in the FO was less than that in the placebo.



PUBLISHED PAPERS



IV. APPENDIX



4-1. PATENTS

Status Title REG No

IPs 

Application Composition for height growth comprising fermented oyster extract 10-2020-0149129

Registration
COMPOSITION FOR IMPROVING BONE HEALTH, INCLUDING FUNCTIONAL

FERMENTED MATERIAL USING OYSTERS
10-2132862

Registration
Composition for prevention and treatment of muscular disorders or improvement of muscular

functions comprising functional fermented material using oyster
10-2136886

Registration
COMPOSITION FOR IMPROVING BONE HEALTH, INCLUDING FUNCTIONAL 

FERMENTED MATERIAL USING OYSTERS
EP.19180523.A

Application
COMPOSITION FOR IMPROVING BONE HEALTH, INCLUDING FUNCTIONAL 

FERMENTED MATERIAL USING OYSTERS
JP.2019111568.A 

Application
COMPOSITION FOR IMPROVING BONE HEALTH, INCLUDING FUNCTIONAL 

FERMENTED MATERIAL USING OYSTERS
US.201916441131.A 



4-2. PUBLISHED PAPER LIST

No. TITLE JORNAL Year SCI(E)

1

Fermented Oyster Extract Promotes Osteoblast 

Differentiation by Activating the Wnt/β-Catenin Signaling 

Pathway, Leading to Bone Formation

Biomolecules 2019 SCIE

2
Fermented Oyster Extract Promotes Insulin-Like Growth 

Factor-1-Mediated Osteogenesis and Growth Rate
Marine Drugs 2020 SCIE

3

Gamma Aminobutyric Acid-Enriched Fermented Oyster 

(Crassostrea gigas) Increases the Length of the Growth 

Plate on the Proximal Tibia Bone in Sprague-Dawley Rats

Molecules 2020 SCIE

4
Effect of fermented oyster extract on growth promotion in 

Sprague–Dawley rats

Integrative Medicine 

Research
2020 SCIE

5

Efficacy and safety of fermented oyster extract for height of 

children with short stature: a randomized placebo-

controlled trial

Integrative Medicine 

Research
2020 SCIE

6

Protective Effects of Fermented Oyster Extract against
RANKL-Induced Osteoclastogenesis through
Scavenging ROS Generation in RAW 264.7 Cells

International Journal 
of Molecular Science

2019 SCIE

7

Randomized, Double-blind, and Placebo-controlled a 
Human Study for Growing of Stature via the Analysis of 
Effect of Ferment Oyster Extract: Study Protocol

J Pediatr Korean Med 2019 KCI



Lactic acid bacteria fermentation
Lacto GABA(10%) Salt 

(Probiotics Alive & Not )
Proposal



Fermentation(Lacto)GABA Salt, WHY ?

REAL Fermentation ?  Safe?

Microplastic detection in all commercial salts

The secret of excessive salt intake "Serotonin"

Unconditional low-salt diet? A little salty in summer, less than 5g in other seasons

Let's relieve stress with cooking



3
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Salt: It is essential to sustain life, warningWHY ?

Increasing number of patients with four diseases

associated with excessive sodium intake

Humans who cannot live without salt 3 grams of salt needed per day is enough

Salt flavors and pepper influences mood

Eating less salt causes cardiovascular disease
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Warning of the danger of microplastics
in domestic and overseas distribution salt

Salt contaminated with microplastics rises to the table Detected in 90%

"Salt mixed with plastic" is the first in Korea to report on
microplastics in sea salt
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‘천기누설＇GABA 편

What is GABA?
GABA (Gamma-Amino Butyric Acid ): 비단백질성 아미노산

Approved by the Korean Food and 
Drug Administration

Individual recognition approval (Lotte
Shopping)

Helps improve blood pressure

GABA-containing powder 
derived from L-glutamic acid

(GABA 20mg/day)

Prevent hypertension diabetes

Brown rice helps lower blood pressure



6

GABA's International Journal Publications Other Efficacy Materials

Let me introduce you to some recent papers.
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Global market GABA SUPPLEMENT commercialization status

Efficacy in relieving stress, strengthening concentration, 
improving sleep, height and muscle growth



Status of Involved Ingredients and acceptance of a report After Introduction of the Japanese Functional Labeled Food System (2020.04)

Application of functional GABA materials in Korea / Japan

Korea Food and Drug Administration GABA material (individually recognized) 

functional ingredient approval status

Material name Indicator 
material

Function Intake (indicator 
substance/day)

Manufacturer 
(country)

right holder

Derived from L-
glutamic acid

GABA-containing 
powder

GABA Blood 
pressure 

improvement

20mg JAPAN Lotte Shopping

GABA

https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiIkpeS-drfAhURd94KHUUVA_gQjRx6BAgBEAU&url=https://www.bidbuy.co.kr/auctions/japan/viewitem.asp?refc_id=0&c_id=2084289286&item_cd=w265077394&psig=AOvVaw2mfFtR6MQzH32BEGnRCRqn&ust=1546924900390328
https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj83az8-NrfAhXMZt4KHULAABYQjRx6BAgBEAU&url=https://tongya.co.kr/mall/view/goodsNo/63795&psig=AOvVaw2mfFtR6MQzH32BEGnRCRqn&ust=1546924900390328
https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiD7czc-NrfAhVFa94KHTOsC5MQjRx6BAgBEAU&url=https://global.rakuten.com/ko/store/e-newlife/item/fancl0035/&psig=AOvVaw2mfFtR6MQzH32BEGnRCRqn&ust=1546924900390328


Improved blood pressure containing GABA Current status 
of functional food labeling in Japan
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Current status of functional labeled foods for brain health containing GABA

Stress relief + fatigue recovery + sleep improvement + memory improvement

https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiIkpeS-drfAhURd94KHUUVA_gQjRx6BAgBEAU&url=https://www.bidbuy.co.kr/auctions/japan/viewitem.asp?refc_id=0&c_id=2084289286&item_cd=w265077394&psig=AOvVaw2mfFtR6MQzH32BEGnRCRqn&ust=1546924900390328
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwi25fLE-NrfAhVIIIgKHRhJCZAQjRx6BAgBEAU&url=http://realfoods.co.kr/view.php?ud=20180514000242&psig=AOvVaw2mfFtR6MQzH32BEGnRCRqn&ust=1546924900390328
https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiD7czc-NrfAhVFa94KHTOsC5MQjRx6BAgBEAU&url=https://global.rakuten.com/ko/store/e-newlife/item/fancl0035/&psig=AOvVaw2mfFtR6MQzH32BEGnRCRqn&ust=1546924900390328
https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj83az8-NrfAhXMZt4KHULAABYQjRx6BAgBEAU&url=https://tongya.co.kr/mall/view/goodsNo/63795&psig=AOvVaw2mfFtR6MQzH32BEGnRCRqn&ust=1546924900390328


Current Status of Commercialized Foods Containing GABA in Korea

롯데칠성



Role of fermented lactic acid bacteria: high concentration GABA 
production + sodium reduction (10%) + probiotics

manufacturing process and specifications

Products OF Lacto GABA Salt

Name Quality characteristics Packaging (Formulation) Remark

(生)
Lacto GABA Salt

FOB BUSAN $40/kg

GABA>10%,  Nacl>60%, Lactate>0.5% Powder
Paper plastic bag (bulk)
Bottle, PE, Stick Pouch

None
MSGProbiotics Alive       : log10 (CFU/g) over 4 

Lactobacillus culture (dead cells): log10 (CFU/g) over 8

Lacto GABA Salt

FOB BUSAN $35/kg

GABA>10%,  Nacl>60%, Lactate>0.5%
Powder

Paper plastic bag (bulk)
Bottle, PE, Stick Pouch

Solution(bulk)
IBC Tank, Vinyl pack

None
MSG

Lactobacillus culture (dead cells)
: log10 (CFU/g) : over 9

Low Na
Lacto GABA Salt 

GABA>10%,  Nacl>60%, Lactate>0.5%
Totally soluble in water

Powder
Paper plastic bag (bulk)
Bottle, PE, Stick Pouch

Solution(bulk)
IBC Tank, Vinyl pack

None
MSG

Refined 
Sea Salt

+
Glucose

Yeast Extract
Glutamic Acid Lactobacillus 2 types

inoculation

Fermentation

For  72Hrs

Sterilization
Filtering

Spray-drying
Packing
(powder)

Concentration
Packing
(solution)

oror

None
Sterilization



Blood Pressure Index Change

Vascular and Inflammatory Markers

Cardiac index

Tech.-

Kidney structure

Kidney Index Blood index

(Hypertension-induced 
Animal Models)

Gachon University team ofProfessor Byun

13

Systolic blood pressure Diastolic blood pressure

Efficacy test result of blood pressure and blood 
circulation improvement

Angiotensinblood pressure before Culling 

Weight of heart

eNOS, peNOS expression through tissue immunostaining

thickness of 
heart

Inflammatory Markers in Blood Vessels

Confirmation of fibrosis through tissue staining

Triglyceride Total cholesterol High density low density lipoprotein ratioCreatinine in the blood BUN in the blood



Tech.-

Change of Blood Pressure Index

Vascular and Inflammatory Markers

Cardiac indexKidney structure

Kidney indicators

Gachon University team of Professor Byun

14

Efficacy test result of blood pressure and blood 
circulation improvement

(Hypertension-induced          
Animal Models)

Systolic blood pressure Diastolic blood pressure blood pressure before Culling Angiotensin

Leg vessels through tissue staining Mezzanine Ratio Thrombus size

Weight of heart thickness of 
heart

Drinking amount Urine amountCreatinine in the blood BUN in the blood Electrolyte Drinking Urine ratio

Confirmation of fibrosis through tissue staining

Inflammatory Markers in Blood Vessels



Changes in thyroid indicators (hormones, cells, tissues)

Immunomarker (Cell) ChangeChanges in blood indicators (blood sugar, cholesterol)

Changes in liver indicators (enzymes, tissues, cells)

Tech.-

15

Verification of thyroid function improvement and efficacy   (Hypothyroid animal model)  

Gachon University team of Professor Byun
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New concept for Healthy Cooking Lacto GABA Salt

Low Sodium
Lacto GABA Salt

Postbiotics (生 菌)
Lacto GABA Salt

Postbiotics (死 菌)
Lacto GABA Salt

Fermentation: low Na(10%)

(B2B, B2C)

Blood pressure improvement

: Contains GABA 10%

( intake: GABA 13-20mg/day )

Infant-friendly,
CARE FOOD

Ramen, porridge, salted food,
fermented food

Contains probiotics 
(B2B, B2C)

Contains 10%
of functional material 
GABA

Contains 
lactic acid bacteria culture 

(B2B, B2C)

Baby food, salad, grilled meat
Kimchi, pickles, cod roe, salad

HMR, CARE FOOD, MEAL KIT
(ALL FOOD)

Heated food, for 
healthy cooking

( Cookling Under 60˚)

Non-heated food, 
for healthy cooking
( Cooking Over 60˚)

Contains 10%
of functional material 
GABA



Iodine GABA Salt Global Market demand

Fermentation of Seaweed &  Sea Salt
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