XIV CIICB

Industrializacion de'Arandanoes




Objetivoes

Adaptar tecnologia existente y utilizadas en otros
procesos industriales. Optimizacion de variables en
Planta Piloto.

Utilizar y valorar los descartes de fruta con el fin de
mejorar la ecuacion econdmica.

Avanzar en el disefno de productos innovadores

Transferir la tecnologia a productores.



\/ariedades V. areas plantadas
Viesopotamia

Variedad Superficie (Ha)

Snhowchaser

San Joaquin

Farthing

Emerald

Jewel

Star

Total 1040




Caracteristicas de la materia prima

 Diversidad de variedades con altos costos de
produccion.

* Variedades para el mercado de fresco.

e Costos de cosechas manuales elevados.



Propuestas V. Desafios

Disefiar una PLANTA MODULAR MULTIPROPOSITOS destinada a
industrializacion de arandanos capaz de elaborar diferentes
productos industriales.

Caracteristicas de los productos obtenidos:
menor volumen
menor costo de conservacion
mayor periodo de aptitud
mayor valor agregado

Desarrollar mercados internacionales aun incipientes.
Consensuar estrategias comunes para el logro de lo anterior.



Industrializacion de arandanos

Tratamientos

previos o
Servicios

Auxiliares

CAMPO
Recepcién

Pesada Vapor

Limpieza E. Eléctrica
gruesa -
Frio
Seleccidon
Agua
Tamafado
Aire
comprimido
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eFermentaciones
alcohdlicas

INDUSTRIALIZACION
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eImpregnados al
vacio
eDeshidratados por

Jugos: ePure
eTurbios eDulces
eClarificados eMermeladas

Osmosis y/o
Calor seco

eConcentrados
eSingle Strenght




RECEPCION

ELABORACIONDEIJUGOS
SECO

LAVADO

DE ARANIDANGOS

INSPECCION
CLASIFICACION
MOLIENDA
CALENTAMIENTO

ADICION MEZCLADO
ENZIMAS
EXTRACCION
ENZIMAS DE SEPARACION
CLARIFICADO FINISHERS

ENFRIAMIENTO

HOMOGENEIZACION

DESAIREACION

TRAT.TERMICO

SEPARACION
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Diagrama de flujo para elaboracion de

Jugoe concentrado congelado de arandanoes (FCBYJ)
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Diagrama defiujo para elaboracion de

Impregnados al vacioy. deshidratadoes de arandanes
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NO FAYT - NO CHOLESTEROL - GLUTEN FREE - SOURCE OF DIETARY FIBER
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Application of the GAB model
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Fig. 4. Comparison of the 1sotherms for moisture sorption by dried fruts at S0°C,
predicted by the GAB model,




Beneficios impregnacion previd
al secado de arandanos

- Aumento del rendimiento del producto final

- Estabilidad a valores de humedad mayores.

- Mejor comportamiento textural frente a las
pPasas secas sin impregnar.




@rden de inversion

Para un precese de 1000 kgs fitlta/nera

Elaboracion de:

1. Jugos simples y concentrados. -Turbiosy
Clarificados-

2. Mermeladas. Dulces. Puré.
3. Impregnados al vacio y Deshidratados por aire seco.

jugos vinificados y
espumantes.



EqUIipamiento

Proceso S
Control de peso, Alimentacién, Volcado, Seleccidn,
SeI R RESE ) 229.190
Limpieza, Tamanado, Despalillado.
Triturado, Exprimido, Despulpado, Eliminacion de
. P ppans, = 247.170
impurezas (hidrociclones), Pasteurizacion.
Concentracion, Secado, Coccion al vacio, deshidratado
; O 1.453.150
por 6smosis, Filtracion.
Tanques, canerias, Transporte de fluidos, Accesorios,
! y 353.280
Envasado, Detector de metales.
Servicios:
Agua, Vapor, Frio, Aire comprimido. 374.600
TOTAL 2.657.390




Novel Enzyme-aided extraction technologies for
berry processing will boost benefits

Influence of the Enzymes
for the release and
Co pigmentation of
Anthocyanins

o
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Berries: Mash Treatment and Pectin Degradation

Application | Product | Production | Declared | Main enzyme Benefit
Range strain Activity activity
2006 |

Mash Pectinex GMM 18 000 PL High juice yield and colour
Treatment BE XXL UPTE/ml extraction / stability

and Pectin
Degradation

Pectinex Non-GMM | 3 000 PG,PE,PL,Arab, | High juice yield and colour
BE 3L PECTU/mI | ... extraction / stability

Pectinex 5 000 PG, PE, PL, Highest juice yield and
BE Colour PECTU/ml | Arab,Xyl.... improved extraction and
colour stability

oA
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Priﬁcipal parameters for the processing of berries (1)

- Most berry varieties have high amounts of pectin, which limit the
juice extraction and the release of the anthocyanins

- Beside pectins, some phenolic substances could cause post haze
and browning, which have to be taken care of during the
processing of the juices

- Most berry varieties contain also “healthy” anthocyanins, located in
the epidermic cells, that are of high quality interest, e.g. phenolics /
flavonoids that have antioxidative properties. To release these
compounds in a stable form needs the action of tailored and
selective pectinase preparation
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PranipaI parameters: for the processing of berries (2)

- More and more anthocyans are used for the nutraceutical
market, especially suitable herefor are elderberries, aronia,
black currants, red Grapes etc.

- Wheras for the beverage market the juice is the required

product and pomace is waste, both juice and pomace can be
used for the anthocyan recovery

- e.g Black currents:

- The content of anthocyanins is approx. 440 mg per 100 g fruit
. The main types of anthocyanins are:

Cyanidin-3-glucoside
Cyanidin-3-rutinoside
Delphinidin-3-glucoside
Delphinidin-3-rutinoside
Others
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Action of enzyme activities on berry fruits

_— Cuticula: wax, fatty acids

Epidermic cells:

“— o=large wall protected by tanins
=>contain tanins, anthocyanins
=>difficult enzymatic action

Pulp cells:

=>thin walls no protection

= contain sugar, tartaric acid ...
=>easy enzymatic action
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Seeds:
o protected by cuticule
- =contain tanins
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novozymes no enzymatic action
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‘Electron microscdpy studies on berry fruits (1)

Pa: pecto-cellulosic cell-wall
Cellulose-Pectin-Polymer
. Middle lamella,

Protein- neutral Polymer in
form of Arabinan-xyloglucan

Tp: Tanin-(Anthocyanins)
Polysaccharide in cell-wall

Tv: Tanins free in the vacuole Co-
pigmentation (free)

Tm: Tanins linked to vacuole
membrane

O Enzymatic perforation novozymes o £ =
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Electron microscopy studies on berry fruits (2)

mash after enzyme pomace after solid-
treatment liquid separation
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Berry enzymes season 2005

Example for enzyme treatment of black currants:
Pectinex BE XXL outperforms competitor product!
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.
Pectinex BE Colour
The new berry enzyme for the season 2006

* A strong, well balanced pectinase preparation, almost free of
undesired side activities

* Fast free run juice
» High total juice yield
* Increased stable colour extraction

* Juice nearly pectin free during mashing

%
novozymes ®°

Unlocking the magic of nature
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