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INTRODUCCION

Cultivo en condiciones desfavorables
clima - suelo

) Adaptabilidad agro - ecologica
Quinca —
Propiedades nutricionales

Propiedades saludables

mariane.lutz@uv.cl
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EVOLUCION DEL CONSUMO DE ALIMENTOS
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.CIDAF Composicion quimica:

NO
NUTRIENTES NUTRIENTES
Proteinas
Grasas
H de Carbono . . .
, Fitoquimicos
Minerales : :
S Bioactivos
Vitaminas

mariane.lutz@uv.cl
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Saponinas
Antioxidantes
Fibra dietética
Isoflavonas
Péptidos
Otros
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Contenido de compuestos

bioactivos
ORIGEN:
- Variedad, condiciones de cultivo, clima...
MATRIZ:

- Parte de la planta; semilla, cascara, hojas...

- Alimentos: entero, molido, liquido, con/sin fibra...
- Concentrados, aislados...pura o mezclas...
PROCESAMIENTO:

- Secado, pelado, lavado, molienda...
- Almacenamiento, envasado...

- Coccion, extrusion...

mariane.lutz@uv.cl
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Conservadores y quimicos en alimentos
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Flavonoides en quinoa (mg/100 g)

Repo-Carrasco-Valencia et  Gawlik-Dziki et al.
al. (2010)** (2013)%2
Compound Value por 100 g Value por 100 g Value por 100 g
Caffeic acid mg 4.0 0.7+04 s.d.
Ferulic acid mg s.d. 15.0+ 3.0 76.2+4.2
o-Coumaric acid mg s.d. s.d. 0.23+0.02
p-Coumaric acid mg s.d. 80+7.0 3.3+0.3
p-OH Benzoic acid mg 7,7 29+0.6 1.0+0.1
Vanillic acid mg 43 11,0+ 2,0 2.3+0.2
Gallic acid mg 32.0 s.d. 16.3+1.2
Cinnamic acid mg 1.0 s.d. s.d.
Chlorogenic acid mg s.d. s.d. 3.7+0.2
Syringic acid mg s.d. s.d. 1.9+0.01
Sinapinic acid mg s.d. s.d. 19.3+1.13
Benzoic acid mg s.d. s.d. 0.15+0.02
TOTAL mg 49.0 37.0+£9.0 1244+7.4

Pasko et al. (2008)"*

T Average content of ten different genotypes of quinoa.
* Content of only one quinoa genotype from Bolivia.
f Content of only one genotype (‘Faro’ cultivar, Chile), grown in Poland, obtained from three independent experiments.

NUTRACEUTICAL PERSPECTIVES OF
QUINDA: BIOLOGICAL PROPERTIES
AND FUNCTIONAL APPLICATIONS
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Characterisation of phenolics, betanins and antioxidant activities
in seeds of three Chenopodium quinoa Willd. genotypes

Yao Tang ™', Xihong Li**, Bing Zhang ", Peter X. Chen"“!, Ronghua Liu ", Rong Tsao"*

P Food Chemistry 166 (2015) 380-388

m Elack quinoa c

AHP

=0 Whhite quinoa
ezzza Red quinca
mm Black quinoa

FP = polifenoles libres
BHP = hidrol basicos
AHP = hidrol dcidos

Fg 1. Total phenolic (TPC, panel A) and total flavonaid cntents (TFC, panel B) of
the hydrophilic extract of the white, red and bladk quinoa seeds. TPC is in mg gallic
acid equivalentfz seed, and TFC in mg catechin equivalent/g seed Values with
different letters are significantly different from each other (values are mean 2 SD,

n=3.p< Q05)
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Capacidad antioxidante

FP = polifenoles libres
BHP = hidrol basicos
AHP = hidrol dcidos
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Characterisation of phenolics, betanins and antioxidant activities
in seeds of three Chenopodium quinoa Willd. genotypes

Yao Tang*", Xihong Li**, Bing Zhang ", Peter X. Chen""", Ronghua Liu®, Rong Tsao"*

Food Chemistry 166 (2015) 380-388

AHP

Fg 4. Anticicdant activities as measure by DPPH (pemo] Trolox equivalent TE/g)
FRAP (ppmal ascarbic acid equivalent AAE/g). and ORAC (pmol Trolox equivalent TE/
8) assays. Values with different letters are significantly different from each other
(values aremeansSD n=3, p< 0.05)
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COMPUESTOS
FENOLICOS

- Son mucho mds que antioxidantes
“convencionales”
- Regulan senales celulares de las

neuroproteccion

- Contribuyen a la salud del tracto
digestivo

- Reducen la glicemia/insulinemia
postprandial

- Son anticariogénicos

- Participan en la regulacion de la
presion sanguinea

- Modifican las vias de la reaccion
alérgica

vias de inflamacion, carcinogénesis y| =

o
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Genisteina

Daidzeina
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Table 1

Concentration of daidzein and genistein in three Chilean guinoa ecotypes.

Sample  Daidzein Genistein

(mg/100 g) (mg/100g)

Daidzein/Genistein

R49 115+ 012D 0.25 £ 0.09b
UdeC9 0.71+0.08 a 0.0> £0.03 a
BO78 0.70 £ 0.04 a 0.06 £ 0.01 a

47b Norte
14.6 Centro
11.6 Sur

(n=3). Mean +5E. Values in the same column followed by different letters indicate

significant differences (P< 0.05).

M. Lutz et al. / Industrial Grops and Products 49 (2013) 117-121




g cevaisaraso | Ecotipos locales de semillas de quinoa
parentales e hijas

CIDAF

6 ecotipos locales de semillas

e hijas (H) de 3 zonas geografic

1) Altiplanica (19°S), variedac
ANCOVINTO y CANCOSA

2) Central (34°S), var CAHUIL

3) Sur (39°S), var VILLARRICA
REGALONA

+ una semilla procesada (FRANCE

Recoleccion de semillas parental
hijas (H), cultivo y cosecha baj
condiciones controladas en cc
experimental (30°S).
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Seniilla Daidzeina Genisteina
Quinoa mg/100 g mg/l(_)g g
ANCOVIN@ 0,75+0,01a QI_D)
ANCOVINTO 0,37+0,02
CANCOSA H 0,73+0,01 0,37+0,03
CANCOSA 0,90+0,16 0,36+0,02
CAHUIL H 0,75+0,05 0,42+0,05
CAHUIL 0,74+0,13 0,41+0,03
FARO 0,87+0,05
VILLARRICA H ,08+0,06¢ 0,46+0,05
VILLARRICA 0,43:0,02
REGALONA H 0,34+0,00
REGALONA 0,56+0,02b 0,37+0,04
F’:iiJCC/;ZOP 0,83+0,01 0,45+0,01

Letras diferentes indican p<0,05 (parental vs H)

mariane.lutz@uv.cl
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- Contenido de genisteina y daidzeina en quinoa: depende
de su origen.

IUNS 20" International
Congress of Nutrition
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- Contenido de daidzeina > genisteina en todas las semillas.

- Dos variedades locales de semillas H mostraron ausencia
de una isoflavona: algunas desaparecen en variedades
campesinas.

- Ecotipos del Altiplano (alta t°, radiacion, aridez, suelos
deficientes) contienen mas isoflavonas, que disminuyen
si se cultivan en condiciones ambientales diferentes.

mariane.lutz@uv.cl
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Table 3
Concentrations of camtenoids in three different quinoa seeds (pg/g)"

Peak Retention tme | min) Carotenoids White quinoa Red quinoa Black quinoa

7.281 15-Cis-lutein 0.17 £ 0022 022 + 003 028 + 0.01"

821 13-Cis-lutein 0.16+ 0012 020 + 0.02" 027 + 0.03°

9,283 13 -(is-lutein 020+ 0012 025 + 0.02" 031 + 0.06°
10.345 13-Cis-zeaxanthin 0,09 + 0012 0.07 + 0.02° 0.07 + 0.03*
11.359 13/ -(is-zeaxanthin 0.1+ 0032 012+ 002 0.11 + 0.01%
12.303 All-tras-lutein 7.56+ 0,14 9.49 + 020" 1132 £018°
13.952 All-trans-zeaxanthin 039+ 0.05° 0.47 + 0.06% 0.55 + 0.08°
14.783 9-Cis-lutein 0.08 £ 0012 0,12 £ 002" 0.13 £ 002"
26.919 9 Cis-lutein 0.09 + 0,02* 013 +003* 0.12 £001*
30.478 9-Cis-zeaxanthin 0.07 + 0.02* 0.09 +0.02* 0.08 £ 001*

Total lutein BI6+0.13° 1041 £023° 1242 £0.13°

Total zeaxanthin 067 + 008 0.75 +005% 081+010"
Total ds-carotenoids 0.98 £ 0,05 120 +0.05° 1.36 £ 0.10°
Total trans-carotenoids 795+0.02* 9,96+ 0.18" 1187 £ 0.16°
Total carotenoids index BO93+000° 1116+ 023" 1323 +004°
Total carotenoids content 1187 £0.13° 1497 + 0.09° 1761 £0.0%

1
2
3
4
5
G
7
B
9
o

1

A Values are mean 50, n=3 ND = not detected. Values followed by the same letter in the same row are not significantly different (p<0.05). \/

Characterisation of fatty acid, carotenoid, tocopherol/tocotrienol

compositions and antioxidant activities in seeds of three Chenopodium
quinoa Willd. genotypes Food Chemistry 174 (2015) 502-508

Yao Tang™®', thong Li**, Peter X. Chen he Bmthhang °¢.1 Marta Hernandez”, Hua Zhang°,
Massimo F. Marcone © Ronghua Liu® , Rong Tsao
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Physical features, phenolic compounds, betalains and total antioxidant Q) como
capacity of coloured quinoa seeds (Chenopodium quinoa Willd.)
from Peruvian Altiplano ood Chemistry 183 (2015) 83-90

Fatima Abderrahim ?, Elizabeth Huanatico®, Roger Segura®, Silvia Arribas®, M. Carmen Gonzalez?,
Luis Condezo-Hoyos **

Betalainas:
0,15 a 6,10 mg/100 g, correlacion con color, PF totales y flavonoles

Antocianinas:
120,4+7,2 mg/100 g, en brotes aumentan con exposicion a luz

Pasko et al. Food Chem (2009) 115: 994-998

mariane.lutz@uv.cl
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REGULACION: RENINA + ANGIOTENSINA

Renina + Enzima Convertidora de Angiotensina (ECA)

Tos
Angioedema
Vasodilatacion

catalz
A

causa

Angiotensinogeno

\4 2
Angiotensina I Bradiquinine
Sustancia P

(:l_- cataliza ECA V- cataliza

Aparato yuxtaglomerularl ¥
de los rinones ———————— | Angiotensina II

- bd
Lol causa S
: oo - ]
Retroalimentacion Yy % Ve

negativa

h‘
Receptores de la
angiotensina

Aumento de la
liberacién de
aldosterona

1 1 causa
causa "

\/ \

Vasoconstriccion
Retencion de Na+
Aumento de la presién sanguinea
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Renina: hidroliza el angiotensinogeno para producir
angiotensina I, inactivo

ECA: convierte angiotensina I en angiotensina II, activo

J

Receptores pared vascular: contraccion del vaso

ECA: ademads inactiva bradikinina (vasodilatador), contribuye
a que no sea suficiente la relajacion del vaso sanguineo
—> > hipertension

HIPERTENSION: > actividad de renina y/o ECA

mariane.lutz@uv.cl
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PEPTIDOS BIOACTIVOS

Péptidos naturales: especificidad, < efectos secundarios,

> potencia, < toxicidad (permite ingerir altas cantidades),
> biodisponibilidad

Péptidos bioactivos: son inactivos dentro del alimento,
deben ser liberados de las proteinas que los contienen
(hidrélisis x enzimas digestivas, fermentacién o proteolisis x
enzimas de microorganismos o plantas)

Fuentes: proteinas animales, leguminosas, (cereales),
QUINOA (14% prot app)

Ensayos: in vitro (+ usado)
in vivo (ratas hipertensas)

mariane.lutz@uv.cl
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FITOESTEROLES

an descrito niveles de 118 mg/100 g semilla

ipales:
tosterol, campesterol, brassicasterol, estigmastero

itosterol: 63,7 mg/100 g
pesterol: 15,6 mg/100 g
gmasterol: 3,2 mg/100 g

S > que en cereales (cebada, avena, centeno,

Posible efecto hipolipemiante
(reductor de colesterol sanguine
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ECDISTEROIDES

ormonas sexuales de los insectos

-ECDISTEROIDES (FECDE): sintetizados por las
tas para proteccion contra insectos herbivoros

su similitud estructural con los andrdgenos, se les h
izado en suplementos para deportistas con funcion
bolizante

intferesante: en estudio su capacidad de regular
esterol y glucosa en sangre, asi como neuropro

Je quinoa: 138 to 570 pg/g total FECD
a 497 ug/g 20-OH Ecdysona
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Quinoa's bursting with ecdysteroids B
If you eat 50 g quinoa from a health food shop you'll probably ingest 15-20
mg 20-hydroxyecdysone. That's more than the recommended daily dose
that some ecdysteroid supplements contain. French chemists analysed

ategories
samples of quinoa and found they contained high amounts of ecdysteroids.

Quinoa

quinoa"
ki

categories(2)

EXPAND
INTO THE
U.S. AND

| manane)

ariane.lu

Mostrar tode

cl



=x= Universidad
deValparaiso

BCIDAF

The Revival of Quinoa: & Crop for Health

Bata -Sitosteral Stigeasterol Squalene

Chapter from the book Superfood and Functional Food - An Overview of Their
w i Frocessing and Uilization
:I% Downloaded from; http://www .intechapen.com/books /superfood-and-functional-
w L = food-an-overview-of-their-processing-and-utilization
a

The Revival of Quinoa: A Crop for Health

oH e
e St te a S - -
Mariane Lutz and Luisa Bascundn-Godoy
s Ludein Amaranthine
Wi o Additional information is available at the end of the chapter
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