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Figure 7 A food-use-not-waste hierarchy to minimize FLW S—

FLW prevention

" Micro/meso/macro solutions
ncluding redsstribution of food to
feed people in need through charity
and food banks

Food not fit for human consumption
directed to animal feed

Food waste (including non-edible parts of
foods) used for composting, to proeduce
fertdzer or provide energy sources

To be used as least preferred option

Sowurce: adapted from www feedingSk.org
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New ingredients in food processing

Productos Alimenticios

Ingredientes o productos
complementarios que
tienen funcionalidades
especificas, y son
agregados para mejorar el
procesamiento y la calidad
final de un alimento.
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General diagram showing the development of new food products.

(Linden & Lorient; 1999)
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Figure 4 Schematic representation of the conceptual links between sustainable food

systems, food security and nutrition, and food losses and waste _
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FIGURE 3.1 Development of the Universal Recovery Strategy
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I. Macroscopic pretreatment

1. Macroscopic pretreatment

Wet milling, thermal and/or vacuum concentration, Foam-mat drying, electroosmotic dewatering,

mechanical pressing, freeze drying,

low-temperature plasma treatment
centrifugation and microfiltration

Il. Macro- and micromolecules separation
Colloidal gas aphrons, ultrasound-assisted

Il. Macro- and micromolecules separation
Alcohol precipitation, ultrafiltration,

isoelectric solubilization—precipitation, crystallization, pressurized microwave-

extrusion assisted extraction

Ill. Extraction lll. Extraction

Solvent, acid, alkali, microwave-assisted, Ultrascnics, laser ablation, pulsed electric

steam diffusion, hydrodistillation, field, high-voltage electrical discharge,

supercritical fluid liquid membranes, pervaporation

IV. Isolation and purification
Magnetic fishing, aqueous
two-phase separation,
membrane ion exchange
chromatography

V. Product

IV. Isolation and purification

Adsorption, chromatography,

nanofiltration
electrodialysis

V. Product

formation formation
Spray- and freeze-drying Nanotechnology,
pulsed fluid bed

emulsions,

extrusion agglomeration

(a) (b)

FIGURE 3.3 The 5-Stage Universal Recovery Process

(a) Conventional and (b) emerging technologies (Galanakis. 2012).




Desafios

« Maximizar el rendimiento de extraccion
« Remover impurezas y compuestos toxicos

 Prevenir la pérdida de funcionalidad durante
el procesado

« Garantizar el grado alimenticio del producto

Aspectos a integrar en el desarrollo de un

nuevo producto con agregado de bioactivos

« Seleccionar la fuente apropriada

« Detectar los compuestos bioactivos

« Desarrollar latecnologia de recuperacion

« Realizar ensayos toxicologicos, de estabilidad,
bioaccesibilidad, etc.

« Detectar nichos, percepciones y necesidades
del consumidor
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Open Innovation Network

Our goal is to help foodindustries recover food waste and
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Recovery of proteins from cereal processing by-products

127
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Figure 5.1 Anstomy of the four main cereals.

Table 5.3 Typical proportions of the anatomical parts of the main
cereal grains (g/100 g grain wt, in dry base)

apa de aleurona 7,5 %
Flblﬁ mina

Fibras alimentarias
Sustancias minerales

Vitaminas

IC4scara del granof
Salvado 7,5 %
Sustancias minerales
[Fibras alimentarias
Vitaminas

Endospermo 83 %
Almidén

Albdmina

Germen 2 %
Albimina
Grasa
Vitaminas

Tissue

Cereal grain Endosperm | Bran | Germ | References
Com 83 5 1 Gwartz and Garcia-Casal (2014)
Rice (brown) 90.5 6.5 3 Juliano (200M)
Wheat 80 17 3 Pomeranz {1982)
Barey (excluding 87 88 34 Kent and Evers (1994) and cited

the hull, whach is by Evers and Millar (2002)

13%)
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Salvado

Germen de trigo

Polisac. no-amilaceos (38%)
Almidon (19%),

Proteinas (18%),

Lignina (6%)

Compuestos fenolicos
Vitaminas.

Proteinas (26% a 35%)
H de C (17%)

Lipidos (10% a 15%) —
triglicéridos, linoleico,
palmitico, oleico

Fibra (1,5% a 4,5%)
Minerales (4%) — fosforo
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Material | Processing and technology Products Application References
- WB Batch fermentation Succmic acid Acadulant, flavoning agent, or as Song and Lee
preservative (2006)
WB Starch hydrolysis Starch, HMF, acetic acid, lignin, and | Biofuel Merals et 2.
Hydrothermal pretreatment fenolic acids (2015)

WB Starch hydrolysis, pretreatment of | Starch, lactic acid, succimic acid, Food sector, cosmetic, fragrance, Apprich et al
hemicellulose, enzymatic ABE, furfural and HMF, xyhitol, pharmaceutical, food and feed (2014)
liquefaction, and ferubic acid, vamillin, and amino additives, antioxidant, and raw
saccharification acid matenial for vanillin production

WB Enzymatic hydrolysis Bioethanol Biofuel Juodeikiene
(hgquefacton and et al, (2011)
saccharification)

WB Starch hydrolysis, acid hydrolysis, | Biocthanol, arsbinose, xylose, and Converted sugar and biofuel Palnarolas
heat pretreatment, and glucose Adrados
enzymatic hydrolysis et al. (2005)

WB Dry milling, starch hydrolysis, Bioethanol, furfural, and HMF Wheat milling industry Chotéborska
acid hydrolysis, enzymatic et al. (2004)
hydrolysis, liquefaction, and
saccharification

WB Starch hydrolysis, microwave Ethanol, DDGS, furfunal, glucose, Animal fodder and beofuel Linde et al.
pretreatment, and enzymatic and HMF (2008)
hydrolysis

WB Enzymatic hydrolysss, acid Glucose, arabmose, xylose, and Biofuel Favaro et al.
addation, malling, and heat bicethanol (2012)
treatment

WB Starch hydrolysis and alkaline Anbinoxlyan and cellulose Biofuel Maex and
hydrogen peroxide extraction Delcoar

] (2001)
Conrinwed
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Table 5.6 Functional properties of protein concentrates obtained from millrun by wet alkaline extraction
followed by heat or acid precipitation and subjected to drum, spray, or freeze drving

Functional properties

Nitrogen Foaming capacity/ Baking quality (spedfic
Treatment after disperxibility stability (foam volume in Fat absorption loaf volume in cm’/g) at
wet alkaline index ot pH Nitrogen solubility o’ floam volume in em® capacity (% Gt 10% protein
extraction 7-72 (%) aflter 30 min) absorption) concentrate
Acid precipitate
Drum dried 13.7 <30% at pH 2—10 | nr. n.r. 5.26
Spray dried 189 <40% at pH 2—10 | =400/ =20 133 4.92
Freeze dned 213 =60% at pH 2 n.r. 152 4.56

>50% at pH 10
Heat precipitate
Drum dried 8.1 <30% at pH 2—10 | nr. 137 304
Spray dried 11 <30% at pH 2—10 | =300/0 137 441
Freeze dried 116 <30% at pH 2—10 | n.r. (Soy protein 1solate: 179 (Soy protein 5.17 (10% soy four:
200/2810) isolate: 147) 5.02)
(Wheat flour: 5.63)
xr., oot

eepurted.
From &as of Sssndors, K., Betwhart, A, Edwands, B., Koblker, G, 1976, Nutritive wacoment snd polentald food spplication: of protcin concontrdes

by slladine catnacton of wheat

millfecds bn: Procoodngs of the Mh Natiorad Conferonce on Whet Udlizatica Resciech, Scattle, WA, October 3=~ 10, 1975, Agraulierad Rescarch Servace: United States Depustement of

Agricultese, 922
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Table 104 Various applications of wheat germ ingredients in wheat flour-based products

wheat germ

Wheat germ ingredient Product Amount Purpose References
Wheat germ four Chinese steamed | 3%, 6%, 9%. 12% Improving physicochemical properties Sun ¢t al. (2015)
bread and nutritional value
Raw and microwaved Semolina=hased 15% Increase of nutritonal value Panarls et al. (2004)
wheat germ pasta
Wheat germ stabilized by Wheat Bour 3%, 10%, 20% Decrease i rancidity; higher stability Mart: et al. (2014)
toasting or by sourdough bread during dough mixing and
fermentation development
Raw wheat germ or defatted | Wheatssteamed 1%, 2%, 3%, 4%, Enrichment with wheat germ Ma et al. (2014)
wheat germ bread 5%.7%, 9%, 11%
Sourdoughe-fermented wheat | Typical Ralian 4% Antifungal activity; enzyme inactivation | Rizzello ot 2.
germ beead bread (2011)
Defatted wheal germ Wheat fBoar 5%, 10%., 15%, 20%, Effect on functional and nutntional Arshad et al. (2007)
cookses 25% properties
Raw and extruded wheat Bread 215%, 5%, 7.5%, 10%. | Influence ca theological and quality Gomez et al. (2012)
germ 20% charactenistics
Microwave stabilization Turkzsh noodles 10%, 20%, 30% Increased nutritional value Aktag ot al. (2015)
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Muchas gracias!!!
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