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Introduction
The well-known advantages of quinoa
• Quinoa shows:
 Good adaptability to different edaphoclimatic conditions.
High-quality, lysine-reach proteins
A good quality oil
And the starch, with a content similar to cereals and interesting

functional properties.
• The objectives:
Obtaining of value-added by-products such as germ, proteins,

starch and lipids, through proper milling processes.
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Materials and Methods

Pericarp Embryo

Perisperm

Must be
taken off for

saponin
removal

Contents most
of the starch

Starch: Lugol staining

Proteins and oil are concentrated in 
embryo

Lipids: Sudan IV test Proteins: nitric acid
staining

The nutrients are mainly located in specific places of seeds:



Sample Proteins Lipids Ash Carbohydrates

Quinoa whole flour 15.2 8.8 2.5 73.4

Quinoa Germ 36.7 31.7 4.6 27.0

Corn whole flour 9.5 5.2 1.5 83.8

Corn germ 6.7 13.6 1.2 78.5

Results
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AMINOACID PROFILE OF QUINOA WHOLE FLOUR
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CHANGES IN AMINOACIDS CONTENTS RESPECT TO FLOUR

aisolated from flour, pH9 aisolated from flour, H11
germ aisolated from germ, pH 9

Whole flour or
germ powder

• Alkaline
extraction

• pH 9 - 11

Quinoa protein
extracts

• Isoelectric
precipitation

• pH 4.0 – 4.5

Quinoa protein
isolate

WQ9        WQ11            
G9             G1162 kDa. 

Globulin 11S?

9 kDa. 
Globulin 2S?

• Runs show 
similarities, no 
matter the raw 
material was

• whole flour proteins 
are slightly less 
soluble, probably 
affected by the 
higher milling 
temperature

QUINOA OIL

Fatty acids
Quinoa whole

flour
Germ

18:2 55.0 % 59.5 %
18:1 27.6 % 27.9 %
Total 

tocopherols
0.7  mg/g 1.2 mg/g

QUINOA STARCH

Yield --- 60%

Purity --- 98%

• No significant differences
between starting
materials.

• Extration from germ was
faster, due the lower
starch content.
• Main losses are observed 

with proline and cysteine

• The same losses are 

presented in both process 

, so…

• Very soluble proline-

cysteine rich peptides? or

• Peptides associated with 

the lost starch?

Flour, pH 9 Flour, pH 11 Germ pH 9 Germ pH 11

89.4% 83.3%
90.0%

84.4%

17.9% 21.1% 18.0%
21.8%

YIELDS OF ISOLATES
PURITY (%) YIELD (%)
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The wet milling process succeeded splitting up germ from starch

Germ showed high levels of protein and lipids

The isolates were easier obtained from germ

Also, the proteins showed excellent nutritional quality

Some not-essential amino acids losses can be related to both processes

Conclusions
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