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Exhibit 89. Other Phenylalanine Types – Asia-Pacific Value Market - Historic, Current, and Forecast (2010-2022)

for Japan, South Korea, India, Australia and Rest of Asia-Pacific in US$ Million

Exhibit 90. Other Phenylalanine Types – Asia-Pacific Value Market Shares (2012, 2018 & 2022) for Japan, South

Korea, India, Australia and Rest of Asia-Pacific

Exhibit 91. Other Phenylalanine Types – Asia-Pacific Volume Market - Historic, Current, and Forecast

(2010-2022) for Japan, South Korea, India, Australia and Rest of Asia-Pacific in Tons

Exhibit 92. Other Phenylalanine Types – Asia-Pacific Volume Market Shares (2012, 2018 & 2022) for Japan,

South Korea, India, Australia and Rest of Asia-Pacific

3.7.3.6 Rest of World Market Analysis for Other Phenylalanine Types (Value and Volume) 
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Exhibit 117. Phenylalanine in Pharmaceuticals – Asia-Pacific Volume Market - Historic, Current, and Forecast

(2010-2022) for Japan, South Korea, India, Australia and Rest of Asia-Pacific in Tons

Exhibit 118. Phenylalanine in Pharmaceuticals – Asia-Pacific Volume Market Shares (2012, 2018 & 2022) for
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3.8.1.6 Rest of World Market Analysis for Phenylalanine in Pharmaceuticals (Value and Volume) 

Exhibit 119. Phenylalanine in Pharmaceuticals – Rest of World Value Market - Historic, Current, and Forecast

(2010-2022) Brazil, Israel, South Africa and Other Countries in US$ Million
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Brazil, Israel, South Africa and Other Countries
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3.8.2.1 Global Market Analysis for Phenylalanine in Nutraceuticals (Value and Volume) 
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Exhibit 125. Phenylalanine in Nutraceuticals – Global Volume Market - Historic, Current, and Forecast

(2010-2022) for China, Europe, North America, Asia-Pacific and Rest of World in Tons

Exhibit 126. Phenylalanine in Nutraceuticals – Global Volume Market Shares (2012, 2018 & 2022) for China,

Europe, North America, Asia-Pacific and Rest of World

3.8.2.2 Chinese Market Analysis for Phenylalanine in Nutraceuticals (Value and Volume) 

Exhibit 127. Phenylalanine in Nutraceuticals – Chinese Value Market - Historic, Current, and Forecast

(2010-2022) in US$ Million
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(2010-2022) for Germany, UK, Switzerland, The Netherlands, Russia and Rest of Europe in US$ Million
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UK, Switzerland, The Netherlands, Russia and Rest of Europe
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Exhibit 132. Phenylalanine in Nutraceuticals – European Volume Market Shares (2012, 2018 & 2022) for

Germany, UK, Switzerland, The Netherlands, Russia and Rest of Europe

3.8.2.4 North American Market Analysis for Phenylalanine in Nutraceuticals (Value and Volume) 

Exhibit 133. Phenylalanine in Nutraceuticals – North American Value Market - Historic, Current, and Forecast

(2010-2022) for United States and Canada in US$ Million

Exhibit 134. Phenylalanine in Nutraceuticals – North American Value Market Shares (2012, 2018 & 2022) for

United States and Canada

Exhibit 135. Phenylalanine in Nutraceuticals – North American Volume Market - Historic, Current, and Forecast

(2010-2022) for United States and Canada in Tons

Exhibit 136. Phenylalanine in Nutraceuticals – North American Volume Market Shares (2012, 2018 & 2022) for

United States and Canada

3.8.2.5 Asia-Pacific Market Analysis for Phenylalanine in Nutraceuticals (Value and Volume) 

Exhibit 137. Phenylalanine in Nutraceuticals – Asia-Pacific Value Market - Historic, Current, and Forecast

(2010-2022) for Japan, South Korea, India, Australia and Rest of Asia-Pacific in US$ Million
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Exhibit 138. Phenylalanine in Nutraceuticals – Asia-Pacific Value Market Shares (2012, 2018 & 2022) for Japan,

South Korea, India, Australia and Rest of Asia-Pacific

Exhibit 139. Phenylalanine in Nutraceuticals – Asia-Pacific Volume Market - Historic, Current, and Forecast
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South Korea, India, Australia and Rest of Asia-Pacific

3.8.2.5 Rest of World Market Analysis for Phenylalanine in Nutraceuticals (Value and Volume) 

Exhibit 141. Phenylalanine in Nutraceuticals – Rest of World Value Market - Historic, Current, and Forecast

(2010-2022) Brazil, Israel, South Africa and Other Countries in US$ Million

Exhibit 142. Phenylalanine in Nutraceuticals – Rest of World Value Market Shares (2012, 2018 & 2022) for Brazil,

Israel, South Africa and Other Countries

Exhibit 143. Phenylalanine in Nutraceuticals – Rest of World Volume Market - Historic, Current, and Forecast

(2010-2022) Brazil, Israel, South Africa and Other Countries in Tons

Exhibit 144. Phenylalanine in Nutraceuticals – Rest of World Volume Market Shares (2012, 2018 & 2022) for

Brazil, Israel, South Africa and Other Countries

3.8.3 Phenylalanine in Food

3.8.3.1 Global Market Analysis for Phenylalanine in Food (Value and Volume) 

Exhibit 145. Phenylalanine in Food – Global Value Market - Historic, Current, and Forecast (2010-2022) for China,

Europe, North America, Asia-Pacific and Rest of World in US$ Million

Exhibit 146. Phenylalanine in Food – Global Value Market Shares (2012, 2018 & 2022) for China, Europe, North

America, Asia-Pacific and Rest of World

Exhibit 147. Phenylalanine in Food – Global Volume Market - Historic, Current, and Forecast (2010-2022) for

China, Europe, North America, Asia-Pacific and Rest of World in Tons

Exhibit 148. Phenylalanine in Food – Global Volume Market Shares (2012, 2018 & 2022) for China, Europe, North

America, Asia-Pacific and Rest of World

3.8.3.2 Chinese Market Analysis for Phenylalanine in Food (Value and Volume) 

Exhibit 149. Phenylalanine in Food – Chinese Value Market - Historic, Current, and Forecast (2010-2022) in US$

Million

Exhibit 150. Phenylalanine in Food - Chinese Volume Market - Historic, Current, and Forecast (2010-2022) in

Tons
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3.8.3.3 European Market Analysis for Phenylalanine in Food (Value and Volume) 

Exhibit 151. Phenylalanine in Food – European Value Market - Historic, Current, and Forecast (2010-2022) for

Germany, UK, Switzerland, The Netherlands, Russia and Rest of Europe in US$ Million

Exhibit 152. Phenylalanine in Food – European Value Market Shares (2012, 2018 & 2022) for Germany, UK,

Switzerland, The Netherlands, Russia and Rest of Europe

Exhibit 153. Phenylalanine in Food – European Volume Market - Historic, Current, and Forecast (2010-2022) for

Germany, UK, Switzerland, The Netherlands, Russia and Rest of Europe in Tons

Exhibit 154. Phenylalanine in Food – European Volume Market Shares (2012, 2018 & 2022) for Germany, UK,

Switzerland, The Netherlands, Russia and Rest of Europe

3.8.3.4 North American Market Analysis for Phenylalanine in Food (Value and Volume)

Exhibit 155. Phenylalanine in Food – North American Value Market - Historic, Current, and Forecast (2010-2022)

for United States and Canada in US$ Million

Exhibit 156. Phenylalanine in Food – North American Value Market Shares (2012, 2018 & 2022) for United States

and Canada

Exhibit 157. Phenylalanine in Food – North American Volume Market - Historic, Current, and Forecast

(2010-2022) for United States and Canada in Tons

Exhibit 158. Phenylalanine in Food – North American Volume Market Shares (2012, 2018 & 2022) for United

States and Canada

3.8.3.5 Asia-Pacific Market Analysis for Phenylalanine in Food (Value and Volume)

Exhibit 159. Phenylalanine in Food – Asia-Pacific Value Market - Historic, Current, and Forecast (2010-2022) for

Japan, South Korea, India, Australia and Rest of Asia-Pacific in US$ Million

Exhibit 160. Phenylalanine in Food – Asia-Pacific Value Market Shares (2012, 2018 & 2022) for Japan, South

Korea, India, Australia and Rest of Asia-Pacific

Exhibit 161. Phenylalanine in Food – Asia-Pacific Volume Market - Historic, Current, and Forecast (2010-2022) for

Japan, South Korea, India, Australia and Rest of Asia-Pacific in Tons

Exhibit 162. Phenylalanine in Food – Asia-Pacific Volume Market Shares (2012, 2018 & 2022) for Japan, South

Korea, India, Australia and Rest of Asia-Pacific

3.8.3.6 Rest of World Market Analysis for Phenylalanine in Food (Value and Volume)

Exhibit 163. Phenylalanine in Food – Rest of World Value Market - Historic, Current, and Forecast (2010-2022)

Brazil, Israel, South Africa and Other Countries in US$ Million
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Exhibit 164. Phenylalanine in Food – Rest of World Value Market Shares (2012, 2018 & 2022) for Brazil, Israel,

South Africa and Other Countries

Exhibit 165. Phenylalanine in Food – Rest of World Volume Market - Historic, Current, and Forecast (2010-2022)

Brazil, Israel, South Africa and Other Countries in Tons

Exhibit 166. Phenylalanine in Food – Rest of World Volume Market Shares (2012, 2018 & 2022) for Brazil, Israel,

South Africa and Other Countries

3.8.4 Phenylalanine in Other Applications

3.8.4.1 Global Market Analysis for Phenylalanine in Other Applications (Value and Volume) 

Exhibit 167. Phenylalanine in Other Applications – Global Value Market - Historic, Current, and Forecast

(2010-2022) for China, Europe, North America, Asia-Pacific and Rest of World in US$ Million

Exhibit 168. Phenylalanine in Other Applications – Global Value Market Shares (2012, 2018 & 2022) for China,

Europe, North America, Asia-Pacific and Rest of World

Exhibit 169. Phenylalanine in Other Applications – Global Volume Market - Historic, Current, and Forecast

(2010-2022) for China, Europe, North America, Asia-Pacific and Rest of World in Tons

Exhibit 170. Phenylalanine in Other Applications – Global Volume Market Shares (2012, 2018 & 2022) for China,

Europe, North America, Asia-Pacific and Rest of World

3.8.4.2 Chinese Market Analysis for Phenylalanine in Other Applications (Value and Volume)

Exhibit 171. Phenylalanine in Other Applications – Chinese Value Market - Historic, Current, and Forecast

(2010-2022) in US$ Million

Exhibit 172. Phenylalanine in Other Applications – Chinese Volume Market - Historic, Current, and Forecast

(2010-2022) in Tons

3.8.4.3 European Market Analysis for Phenylalanine in Other Applications (Value and Volume)

Exhibit 173. Phenylalanine in Other Applications – European Value Market - Historic, Current, and Forecast

(2010-2022) for Germany, UK, Switzerland, The Netherlands, Russia and Rest of Europe in US$ Million

Exhibit 174. Phenylalanine in Other Applications – European Value Market Shares (2012, 2018 & 2022) for

Germany, UK, Switzerland, The Netherlands, Russia and Rest of Europe

Exhibit 175. Phenylalanine in Other Applications – European Volume Market - Historic, Current, and Forecast

(2010-2022) for Germany, UK, Switzerland, The Netherlands, Russia and Rest of Europe in Tons

Exhibit 176. Phenylalanine in Other Applications – European Volume Market Shares (2012, 2018 & 2022) for

Germany, UK, Switzerland, The Netherlands, Russia and Rest of Europe
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3.8.4.4 North American Market Analysis for Phenylalanine in Other Applications (Value and Volume)

Exhibit 177. Phenylalanine in Other Applications – North American Value Market - Historic, Current, and Forecast

(2010-2022) for United States and Canada in US$ Million

Exhibit 178. Phenylalanine in Other Applications – North American Value Market Shares (2012, 2018 & 2022) for

United States and Canada

Exhibit 179. Phenylalanine in Other Applications – North American Volume Market - Historic, Current, and

Forecast (2010-2022) for United States and Canada in Tons

Exhibit 180. Phenylalanine in Other Applications – North American Volume Market Shares (2012, 2018 & 2022)

for United States and Canada

3.8.4.5 Asia-Pacific Market Analysis for Phenylalanine in Other Applications (Value and Volume)

Exhibit 181. Phenylalanine in Other Applications – Asia-Pacific Value Market - Historic, Current, and Forecast

(2010-2022) for Japan, South Korea, India, Australia and Rest of Asia-Pacific in US$ Million

Exhibit 182. Phenylalanine in Other Applications – Asia-Pacific Value Market Shares (2012, 2018 & 2022) for

Japan, South Korea, India, Australia and Rest of Asia-Pacific

Exhibit 183. Phenylalanine in Other Applications – Asia-Pacific Volume Market - Historic, Current, and Forecast

(2010-2022) for Japan, South Korea, India, Australia and Rest of Asia-Pacific in Tons

Exhibit 184. Phenylalanine in Other Applications – Asia-Pacific Volume Market Shares (2012, 2018 & 2022) for

Japan, South Korea, India, Australia and Rest of Asia-Pacific

3.8.4.6 Rest of World Market Analysis for Phenylalanine in Other Applications (Value and Volume)

Exhibit 185. Phenylalanine in Other Applications – Rest of World Value Market - Historic, Current, and Forecast

(2010-2022) Brazil, Israel, South Africa and Other Countries in US$ Million

Exhibit 186. Phenylalanine in Other Applications – Rest of World Value Market Shares (2012, 2018 & 2022) for

Brazil, Israel, South Africa and Other Countries

Exhibit 187. Phenylalanine in Other Applications – Rest of World Volume Market - Historic, Current, and Forecast

(2010-2022) Brazil, Israel, South Africa and Other Countries in Tons

Exhibit 188. Phenylalanine in Other Applications – Rest of World Volume Market Shares (2012, 2018 & 2022) for

Brazil, Israel, South Africa and Other Countries

3.9 Phenylalanine – Market Outlook

4. Competitor Dynamics

4.1 Major Global Companies in Phenylalanine Market
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Ajinomoto Co., Inc (Japan)

CJ Cheil Jedang (South Korea)

Kyowa Hakko Bio Co., Ltd. (Japan)

Maidan Biology	 (China)

WuxiJinghai Amino Acid Co., Ltd. (China)

More.....

4.2 Major Global Distributors in Phenylalanine Market

4.3 Major Activities in Phenylalanine Market 

5. PRODUCT TECHNOLOGY/RESEARCH

5.1 Introduction - Amino Acids

Code Symbols of Amino Acids

Amino Acid Structure

Enantiomers

Essential and Non-essential Amino Acids

Synthesis of Essential Amino Acids

Synthesis of Non-Essential Amino Acids

Exhibit 189. List of Amino Acids by Production Process

Phenylalanine

Introduction

Overview

Definition

Source

Significance of Phenylalanine

Deficiency

Phenylketonuria

Side Effects

Dosage and Cautions

Precautions and Warnings

Safety Issues

Metabolism
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Benefits

Phenylalanine and Weight Loss

Functions

Production Process

Fermentative Process

Chemical Synthesis

5.2 Phenylalanine Types

L-Phenylalanine and its Derivatives 

D-Phenylalanine and its Derivatives 

DL Phenylalanine

5.3 Phenylalanine Applications 

          Phenylalanine - Uses

Phenylalanine in Medicinal Fields

DOPA

Depression

Pain

Attention Deficit Disorder

Multiple Sclerosis

Parkinson's Disease

Rheumatoid Arthritis

Vitiligo	

Phenylalanine as Nutritional Supplement

Phenylalanine as a Artificial Sweetner

Aspartame

Cell Culture Reagent

Feed Additive

Agrochemical

5.4 Phenylalanine – Research Briefs

Prebiotic dairy protein promotes digestive health, holds therapeutic promise

Supplement cuts muscle loss in knee replacements
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More.....

6. CORPORATE DIRECTORY

7. PATENTS 
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