
Technology Transfer from High Nutritive Rice to  
Organic Rice Farms and Premium Products 



• Prospect of new and innovative rice varieties for the future 

 

• Simple triple helix model that show strong social and 
economic impact 

 

• Importance of organic agriculture for the future of Thai rice  

 

• Development of a Social Enterprise model to bring high 
nutrition rice to premium market  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

•    

Significance and Rationale  



Thailand can still export more rice in the next 10 years 

ค ำถำม: จริงหรือไมท่ี่ข้าวขาวไทยยงัมีการสง่ออกที่เพิ่มมากขึน้ในอีก 10 ปีข้างหน้า 
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Global 
competitive 
environment 

Moderate 
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Thai Hom Mali 
52,000 million THB Parboil rice 

51,000 million THB 

White rice 
48,000 

Million THB 

Waxy rice 
5,000 million THB 

• Rice starch products 
  (Cosmetic, nutrition products) 
• High nutrition rice 

Estimate from market ratio and growth rate 

Summary of competitiveness of Thai rice in the global market 



Thai Hom Mali 
52,000 million THB Parboil rice 

51,000 million 
THB 

White rice 
48,000  

Million THB 

Waxy rice 
5,000  
Million THB 

• High productivity 
and new quality   
• Market protection 

• New high yield 
and resistance 
varieties 
   

• Processing 
innovation 

• Rice nutrition research 
• Rice starch innovation 

Research   
   on value added  
     products 

        New  
         Rice 
          Variety 

Potential analysis of competitiveness of Thai rice products 

• Rice starch products 
  (Cosmetic, nutrition products) 
• High nutrition rice 



Thailand must revolutionalize from producing raw to high value-
added premium and innovative products   

Paddy rice 
20 THB/kg. 

Polished rice 
40 THB/kg. 

Cosmetic 
6,500 THB/kg. 

Thai Hom Mali 

White rice 
20 THB/kg. 

Aromatic 
40 THB/kg. 

Nutritive purple 
>80 THB/kg. 

Positioning of Thai rice in the global market 



Reasons of buying organic produce:  

• Healthier 
• No pesticide 
• Nutritious 
• Environment 

 

Organic rice : The most premium rice    



Annual growth rate of organic  food is 20% 



MAKING 
AROMATIC   
RICE  
STRONGER  

IMPROVING  
PRODUCTIVITY 
 & AROMATIC 
QUALITY 

ENRICHING 
NUTRITIOUS 
QUALITY 

ADAPTING 
RICE FOR 
GLOBAL 
WARMING 

Nutraceutical  
Rice  

Road-map to  
Developing new rice for better world 

40฿ 

80฿ 

400฿ 

Retail 
20฿ 



Developing new rice cultivars have high economic return 

Rice seeds:  
a perfect biotechnology to be  

transferred directly on paddy 



Rice Genetic Improvement Programs  

• Government agents: 

 Rice Department 

  - RD white rice improvement  

• Non-conventional agents: 

  - Educational institutes 

  - National research institutes (BIOTEC) 

  - Farmer community entrepreneur 

• Seed Industries (mostly hybrid seeds) 

 - CP group 

 - International seed industries 

  Bayers,  

   

  

• Waxy rice improvement 

• High nutritive rice improvement 

 

 



Genetic Diversity 

Breeding & Biotech 

Nutritional/Food Research 

Interdisciplinary Rice Breeding Model   



 Breeding for high nutrition rice  

Pigmented enriched 
anthocyanin, antioxidant, 
carotenoids, oryzanol, 
vitamin E/B, folate, GABA  

         Riceberry 
 

Aromatic white, low 
glycemic index/load, 
high Fe bioavailability, 
oryzanol, vitamin E/B 

             Sinlek 



Integrated rice breeding and Nutritional Research 



80% of consumers ranked Riceberry as #1 or #2 in 
taste preference 

Focus group with US consumers 
Taste 4 variety of organic rice; Jasberry, Red rice, Brown rice, 

White Jasmine rice 



 BREEDING FOR HIGH NUTRITION RICE  

 

Pigmented enriched 
anthocyanin, antioxidant, 
carotenoids, oryzanol, 
vitamin E/B, folate, GABA  

         Riceberry 

 

Aromatic white, low 
glycemic index/load, 
high Fe bioavailability, 
oryzanol, vitamin E/B 

             Sinlek 

+Heat/Cold tolerance 

+Resistance to diseases and Pest 

High antioxidant 

RICEBERRY 

 

SINLEK 

Aromatic white, Intermediate GI, Intermediate Fe/Zn 

+High yielding, Low GI, Parboil(Low GI),Low GI noodle 

+High Fe/Zn in polished rice 

 



Newly developed low glycemic rice with high yield and resistance 



Blood glucose survey   

New rice test for GI and GL with 
Standard recipies  

 

Blood collection 15, 30, 45, 
60, 90 and 120 minutes  for 

blood sugar analysis 
 

Blood collection before 

Glycemic index (GI) and Glycemic Load (GL) tests 



Pin K+4 
1E06 

 

Traits PinK+4   Basmati 

Grain yield (kg/rai) 1244 <500 

Head rice (kg/rai) 630 <300 

Polished grain length (mm) 7.8 8 

%cooked rice extension 31.25 58 

% Amylose 29.12 24.4 

Gel temperature (1.7%KOH) low (7) high (2) 

Carbohydrate (g) 34.31 32.37 

Energy (kcal) 140 134 

Glycemic Index (GI) 55 74 

Resistance to brown planthopper highly weakly 

Resistance to bacterial leaf blight highly medium 

Tolerance to flash flooding tolerance intolerance 



Bridging Research Gaps 

Organic 
 Farming 

Health  
conscious  
consumers 

 
New Rice  

variety 

Positioning high nutrition rice on farms and 
marketplace is challenging and risky   



Agricultural extension  

Approach 1: Government (Ministry of Agriculture) 
  - Department of Agricultural Extension (DOA) 
  - Rice Department (RD) 
  - Organic Agriculture Certification of Thailand (ACT)  
Approach 2: Non-government  
  - Rice milling, Exporters 
  - Bank of Agriculture and Cooperative (BAAC) 
  - Non-profit organizations, Foundations 
  - Corporate Social Responsibility (CSR) 
  - Educational institutes: Universities, schools 
  - Farmer entrepreneur groups 
   
 

 



Organic Farmers 
 
 
Poor 
 
 
Low education 
 
 
Risky 
 
 
Labor intensive 
 
 
Uncertainty 
 
 
Lacking discipline 

Academic Research 
 

Basic research 

Lack of impact 

Limited Research Fund 

No social engagement 

 

Lack Technology  transfer 
strategies 

Lack farmer participation 

Industrials 
 
 
 

No research 
 
 
 

Need market ready 
research outputs 

 
 
 

Unfair trade 
 
 
 

Lack  of social 
engagement  

 

Negative points against Triple Helix Model 



Phase I  
Project Formulation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
  
      
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

University 

Integrated  
Project 

continue  
improvement 

Marketing 
Funding  
Agencies 

New Rice variety 
Discovered 

Rice Milling 
Test 

Consumers 
test 

Marketing 
research 

Local Organic 
market 

Global  
Organic Market 

Non-organic  
Farmers 

Organic  
Research 

Agriculture 
Bank  

Cooperative 

Organic Regulation 
Organic Thai  
IFOAM, USDA 

Industrials University 

Funding 
Agencies 

Product  
Innovation 

Marketing 

Consumer  
Test 

Certified 
Organic Farm 

Transformed 

Transitional (2) 

Transitional (1) Year 1       

Year 2       

Year 3       

Phase II  
Trail 

IFOAM = International Federation of Organic Agriculture Movements 
USDA = United States Department of Agriculture 

Phase III  
Social Enterprising and Fair Trading 



What is a Social Business? 

• Normal Business 

Profit 

Time 



• Social Business 

Profit 

Time 

Social Benefits 



Organic Certifications 

Fair Trade Certifications 



Academics can facilitate 
knowledge transfer high 

quality seeds 

Business develops price 
support scheme and 

finding niche markets for 
farmer community 

Community helps to 
identify user need to 

inform academic activities 

Nutrition  
Research 

Organic 
fertilizer & 
biocontrol 

agent 

Organic Seed 
Producers 

Rice 
Breeders 

Seed 
companies 

PPP 
Foundation 

Super 
market 

Exporters 

Bank of 
Agricultural 

 & Coop 

Organic 
Farmers 
Groups 

Organic 
Thailand 

IFOMM , 
USDA, EU 

Organic CB 

Academic 
Rice Industries,  
Marketing  
& Exporters 
 

 
 
 

Organic  
Rice Farming 

 

User Needs Economics 
Benefit 

Seeds & 
Technology 

 Transfer 

SOCIAL 
 ENTERPRISE 

MODELS 

Rice 
Milling 



อาคารปฏบิตักิารแปรรปูขา้ว “ธญัโอสถ” 
 





Riceberry oil 



Real Social Impact: North Eastern Farmers Cooperatives 



Organic Riceberry 

production 

2010-2013 
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Social  
Enterprise 

Technical 
know-how 
Production  

Marketing etc. 

Regional 
and local  
expertise 
and networks 

NGO / civil society State of the  
art Knowledge 

Universities 



T H A N K  Y O U 


