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ABOUT THE WRIGHT GROUP
Creator: Blue Rose rice variety. Awarded in 
1907. “Saved American rice industry”*
Pioneer: Rinse Resistant rice grain premix 
coating technology in 1956 for rice fortification
Custom blending, microencapsulationand
granulationof micronutrients
GAIN partner for global food and rice fortification

2*The Beaumont Enterprise #1 & #2, 1914
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Micronutrient brief review

Processing method and its effect on food 
matrices and micronutrient bioavailability

Innovative processing methods to improve 
micronutrient bioavailability

Improve nutrient bioavailability in dry food 
products/food aid products-rice fortification
(unique innovative processes/nutrient delivery systems)
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Micronutrients: Vitamins & Minerals

• Density, color
• Particle Size (PS)

• Smaller PS, better bioavailability

Physical 
Properties

• Solubility (water, oil, insoluble)
• Chemical form & active content 
• Reactivity 

Chemical 
Properties

• Heat, air, light stability

• pH Stability (<7, >7, ~7)Stability
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Processing Method & Its Effect on Nutrient Bioavailability

Food 
Processing

Induce desirable 
physical & chemical 

reactions

Create acceptable 
sensory 

characteristics

Increase shelflife 
& Enable 

distribution

Inactive 
antinutritional 

factors

Reduce 
undesirable 

reactions

Increase nutrients 
bioaccessibility

Inactive 
pathogenic, 

spoilage micro
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Processing Method & Its Effect on Nutrient Bioavailability

Milling

Grinding &
Fractionation 

Intrinsic V/M dense bran 
& embryo removed 

Cutting
Shredding

Mechanical 
disruption of cell 

structure 

Intrinsic V/M leaching with 
wash or maceration & 
degrading by O2 & enzymes 
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Processing Method & Its Effect on Nutrient Bioavailability

Thermal 
processing 

Blanching, Baking, 
Boiling, Frying…  
Thermal induced 
physical & chemical 
changes

Heat labile vitamins 
degrading affected by 
cooking media, time, 
temperature

Thermal
Mechanical 
Processing 

Extrusion: Wide variety of 
applications

Micronutrient degrading 
affected by moisture 
content, temperature, 
residence time, pressure, 
mechanical shear, feed rate
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HPP (Non Thermal)

• Hydrostatic pressure (up to 
900mPa) and Isostatic 

• 4oC to 10oC) or ambient T

• Short time: Sec. to Min.

• Inactive micro

• Improve nutrient extractability

• Preserve nutrients

• Liquids & solids (high MC)  
(Meats, Juices, RTE meals, 
Seafoods, Fruits, Dairy, Infant & 
Baby Foods, Salads, Sauces…)

• Successfully commercialized

PEF (Non Thermal)

• Short high valtage electric pulse 
(70kV/cm in µs)

• Inactive micro

• Less water & nutrient loss 

• Liquids & semi liquids (Juices, 
Milk & egg products, Meats, 
Baby foods, Soup, Vegetables, 
Fruits, Sauces, Proteins). 

• Barriers to commercialization:
cost, performance validation, 
publicity/knowledge, 
predictability, regulatory 
issues…

Innovative Processing Methods
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IR Heating

• µm wavelength radiation

• Uniform heating

• Reduced heating time

• inactivate micro

• Blanching, Baking, Drying & 
dehydration, Pasteurization, 
Roasting (20 min. only)…

• New & diverse technologies: 
Integration of IR with 
traditional operations. 

• Equipment available

• IR heating & food nutritional 
value research continues 

Ohmic Heating

• Joule heating; Electrical 
resistance heating

• Rapid and uniform heating

• Blanching, Dehydration, 
Fermentation, Sterilization…

• Particulate and protein rich 
foods, meat, dairy products, 
fruits, and vegetables…

• Commercial application: liquid 
eggs, vegetable soups, 
particulate fruit in sauces…

• Understanding its impact on 
nutritional values continues

Innovative Processing Methods
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Ultrasonication

• Mechanical wave (>16kHz)

• Cavitation phenomena & mass 
transfer enhancement

• Reduced thermal & 
concentration gradients

• High reproducibility in Sec./Min.

• Freezing, cooking, emulsification, 
tempering, pickling, dehydration, 
pasteurization, inactive enzymes..

• Meats, Proteins Tomato sauces, 
Vegetables & Fruits, Dairy, Juices

• Commercialization challenge: 
similar to PEF…

Fortification

• Proven cost effective option for 
nutritionally enhanced products

• Nutrients added

• Use tailored nutrient deliver 
systems:

• Micronutrient premixes
• Dry & fluid foods

• Flour, Sprinkle, Cooking oil, Milk, 
Blended Foods (Super Cereals-
CSB)

• Grain fortification (Unique)

• Micro-encapsulation

• Nano-capsulates

Innovative Processing Methods

10
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Improve Nutrient Bioavailability 
In Dry Food Products/Food Aid Products-Corn Soy Blend

(Fortified Blended Foods)

CBS

powder 
product

17 
vitamins  
minerals

3 macro 
minerals
K, Ca, P

QC: 

A/Fe/Ca/ K

Shelf-life: 
12 months

porridge 
or gruel via 

boiling

Nutritional Properties
ÁHomogeneity of micronutrients 
ÁParticle size (sieve size):

Blend: 95%  < 600 µm
100% < 1,000 µm 

K: NLT 60% < 250 μm 
DCP: NLT 95% < 250 μm

ÁMixing variation
CV of 10% using iron as    
indicator element allowed

ÅStorage & application 
Stability
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Unique Innovative Processes/Nutrient Delivery Systems
USDA Specs for Food Aid Fortified Rice (CRD-MR25, 02/02/16)  

Rice-Premix 
Sensory Specs

Similar size, shape, 
color, & density to 
the raw rice variety 

to be fortified

Similar texture, 
taste, color, 

appearance of 
cooked regular rice

Nutritional 
Specs

8 Nutrients

Vitamins: A, B1, 
B3, B6, B12, Folic

Minerals: 
Iron, Zinc

Nutrients are 
Bioavailable

Quality Specs

Fortification Ratio: 

1:99 or 1:199

Retention: rinsing >90%  
cooking >80%

24-month shelf life at 
30°C (86°F)

Vit A loss during storage 
<5%/mon at 30C/65%
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Improve Nutrient Bioavailability 
In Dry Food Products/Food Aid Products-Rice Fortification
(Unique Innovative Processes/Nutrient Delivery Systems)

ÁCoated Fortified Rice-Premix

ÁExtruded Fortified Rice-Premix 

1:199

1:99

Raw
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Rice Fortification

Coating & 
extrusion are 

viable 
technologies. 

Quality variation 
within technology 
is still a challenge 

Cooking Stability 
(3Tx2P /5 cooking 
methods/V.A, Fe, 
Zn, FA, B12) Frank 

T. Wieringa etc. 
Ann. N.Y. Acad. Sci. 

ISSN 0077-8923 
Aug 18,2014)

Storage Stability 
(3Tx2P /Fe, Zn, V.A) 

Khov Kuong etc. 
Nutrients 2016, 8, 51.  

1-9

Acceptance Study 
(2Tx2P, 8 N) Frank 
Wieringa etc. Sep. 

2016 (Internal 
communication)

Absorption Study 
(2Tx2P, Fe & Zn stable 

isotopes) ETH 
Presentation, 

Micronutrient Forum 
Global Conference 2016

Cooking Retention 
Study (1 coatedx2 

extruded/6 cooking 
methods/Fe, Zn, V.A, 

B1) ETH, (Internal 
communication, 

03/10/17)

(T: Technology; P: Producer; N: Nutrients)



Thank you!


