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‘ Miniaturized technologies developed within
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WHAT WILL BE DISCUSSED?

The definition of miniaturized technologies

Flexible production lines using miniaturized technologies
Benefits provided by their usage

The implementation of miniaturized technologies in
MIERI — Best practice
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THE PROTOTYPES OF “MIERI” PROJECT

FLEXIBLE PRODUCTION LINE (FRUITS & VEGETABLES, DAIRY, MEAT)
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THE PROTOTYPES OF “MIERI” PROJECT

MOBILE DAIRY CABINET FOR THE EXPLOITATION OF RESOURCES
AND THE VALORIZATION OF DAIRY PRODUCTS
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Epirus
NEIPOY

MIAE

THE PROTOTYPES OF “MIERI” PROJECT
SOLAR DRYER FOR FRUIT, VEGETABLES, AND MEAT IN PIECES
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THE PROTOTYPES OF “MIERI” PROJECT

MOBILE STORE WITH REFRIGERATED COUNTERS FOR SALE, SUPPLIED
BY RENEWABLE ENERGY
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http://mieri.entecra.it/

Miniaturization of food processing
lines for small scale productions and

Renewable Energies - MIERI

COORDINATOR: CRA-IAA Tiziana M.P. CATTANEO
Secretariat: ANNALISA CRIPPA



http://mieri.entecra.it/
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“NUTRIZIONAL” BACKGROUND OF SHORT
CHAIN

 CRA’S previous experiences
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Ascorbic acid on cauliflower (Brassica oleracea
cv Romanesco), mg/100 g fresh

Average 5h post
CRA_IAA 2005-2007 harvest

59 85 137
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Ascorbic acid on sweet pepper

(Capsicum annuum, differentcv,.), mg/100g
fresh

Average

CRA_IAA 2007-
2008

166 186 210
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dedicato o Morco R

Total anthocyanins on red orange juice(Citrus
aurantium, cv Moro), mg/L

Minimum amount CRA-IAA, 2003

required by the 24h post harvest
processing companies

100 160
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TARGETED TO

Small farms and agri-food enterprises

Small processing cooperatives

Farms with sales point inside the company
Consortia of production

Educational farms

Local Agencies for agricultural development

ooopoo
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Technical and scientific activities

Development of processes for obtaining target products
Experimental verification of the biochemical properties
of fresh and processed products (maintenance of

freshness and quality and product safety)

Development of guides and tutorials for the transfer of
the developed technologies

Transferability of the results of MIERI project
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LINEE GUIDA
PER LA TRASFORMAZIOMNE
DI PRODOTTI VEGETALI
SU PICCOLA SCALA

Elerna Wenir
Enrico Malini
RMara Lucia Stecchini

Dipartimento di Sclenoe degli Alimenti
Universith degli Studi di Udine
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LINEE GUIDA PER
L"ESSICCAMENTO SU
PICCOLA SCALA.

L IMPIEGO DEGLI
ESSICCATORI SOLARI

NEGOZIO MOBILE PER IL
TRASPORTOE LA
VENDITA DI PRODOTTI
ALIMENTARI DEPERIBILI

Gicvanmi Corzells
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Lorenza Pezz
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== - = FLEXIBLE PRODUCTION LINE
& mieri

dedicato o Marco Rive

2 pulp /refiner

n

3 Cookingand
concentration “boule

4 sterilizer
1 Multi-function container

38x1.8m
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A Multi-Purpose Industrial Sugar
Substitute from Grape Obtained in a
Short Supply Chain Context

Marcello della Campal”®. Roberto Lo Scalzo?. Gianni Bertolo?. Tiziana Cattaneo?

Wniversita degliStudidi Milano. Italy

2CRA-TAA Consiglio per la Ricerca e sperimentazione in Agricoltura- Unitadiricerca per
I'IndustriaAgroAlimentare. Milan. Italy.

3ACTU AssociazioneConsumatoriUtenti. Milan, Italy

*marcello.dellacampa@unimi.it

I 2 S8 ¥ | UNIVERSITA
C AJ " | DEGLI STUDI

CORSIGLIO PER LA RICERSA 12
E LN BPERMMEETATIONE e DI MILANO

I AT TUTA,

Tth EUROFOODWATER Conference on Water n Food, University of Helsinld, Finland, June 3-5 2012 AMarcello della Campa
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BL Red Globe
(NBL)
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Testing

4 ™

e VS G

Bl. Red Globe

MNot Treated BLanched
A vy

- water activity (by a dew point water activity meter)
- sugar content (by HPLC and refractometry)
- reducing power (by Folin-Ciocalteu index)

- total and single polyphenols classes (by spectrophotometry)
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Data overview

Folin reaction index mg/100g Total polyphenols index 275

dw catechin eq nm mg/100g dw catechin eq

500 - d 1200 b d

450 1000
350 b c i 800 - C
300 |
250 vl 600 a
. 3 ;
200 : 200 ——

INT IBL RGNT RGBL INT IBL RGNT RGBL

Tuckey test at 5%
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Data overview

Total cinnamates325 nm mg/ Total quercetins 360 nm mg/

100g dw caffeic acid eq 100g dw quercetin eq
25 b

d
c 15
id
C

RGNT RGBL INT IBL RGNT RGBL

Total anthocyanins
520nm mg/100g dw
malvidin eq

Ao

a0

10

ﬂ_-

Tuckey test at 5% | RGBL
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Jam from pigmented orange Sanguinello
obtained by a homemade (Pamb)
procedure and by the MIERI prototype

(SV)
RSR pH Titrable acidity
{"Bx) {mEq %9
average  devstd average dev std average dev st
Not treated 13.3 (X 361 0oxz2 15.15 1.4
Traditional e B 07 3.56 01z 11.10 0.87
MIERI 5.4 23 3.53 0ss 11.74 1.98
AsA ATH total
mg/100g fw % variation mgf100g fw % variation
average devstd average  dev std
Not treated £3.1 121 166.9 I4.4
Traditional 35.0 74 57.9 T0.2 5272 575

MIERI 489 5.3 -41.2 158 T6.4 -24.6
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Bitter Orange Marmalade in a Short Supply Chain Context

As expected, according to the different processes applied to the same formulation, different
products were obtained. They showed noticeably differences in colour, consistence (viscosity),

taste and smell.
Ascorbic acid content showed that the blanched sample had a lower retention than the untreated
samples, while the vacuum concentration has always had a p(}SItWE effect on ascorbic acid

I'EIEI'HIGH

Jam from Tarocco orange obtained by acidifying the
peels (left) or in the absence of acidification (right).
With citric acid (2%) and Sanguinello peels.

Ofudy for the Development of a Production Process to Obtain High Qualit
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1 — Pepperoni

2- Tomato 4.26
3 — Zucchini 6.25
Mix 1+2+3 4.72
Apple juice 2.75
Mix + apple juice + salt 4.25
Condensation water (after concentration) 4.62
Final product (50% concentrated) 4.19
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Peeled kiwi juice 3.43
Fresh pepperoni 4.95
Pepperoni slices + kiwi juice (10% w/w) 4.9

Final product (50% concentrated) 4.20
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SMALL, MOBILE DAIRY PLANT
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ALREADY REALISED!

Fresh cheese Crescenza

Semi-hard cheese

Pecorino

Stretched cheese (mozzarella)

Goat’s milk
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FRESH CHEESE -
CRESCENZA

g0 . Starter diretto
| taglio

Sale  ; tagiio

CaCl, || rivoltamento ¥ "Voltamento

Start vapore £ 40

1111

| rivoltamento
Caglio

Stop vapore Il rivoltamento
0 S0 100 150 200 250 300 350 400 450
TEMPO (min)

Consumo energetico per 150 |
~2.3 Kg GPL (22000 Kcal)
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SEMI HARD CHEESE - BITTO

Insemenzamento
&0 7 Semicotiura
50
‘—'i b sosta
421 __—‘\__
) A
5 ;
L
E. |
E |
20
Cacl,
caglio Rottura con sping
10
0
000 028 057 126 155 224 252 E¥1 150 419 448
TEMPO [h, min)
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SEMI HARD CHEESE -
PECORINO

presso l'azienda agricola Verdetti Catia di
Gavinana
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SEMI HARD CHEESE -
PECORINO

. b !

Torrita di Sena ress Azienda Agricola

Ghisu
\ 4
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SEMI HARD CHEESE -

Arezzo salone nazionale
dell’agriturismo
“Agri@Tour”
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ENERGY RECOVERY

- Milk whey+ | Milk whey+

et PROPIONICI ENTERICI

sosas o solsdoa

W O | =~ NN N ™M M| v~ v~ N N mn M

1 L — B R A L A R R R

= = ' . 3 3 : . 0 J '
N, -

s o a

I
R
B/

Methanosarcina sp.

Milk whey and stable slurry
integrated with long-fiber forages Methanobacterium concilii
Methanomicrobiales
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ENERGY RECOVERY

. Milk whey+ | Milk whey+
INOCULO PROPIONICI EMNTERICI
T2 a0
SEE =S 8% S
EE i o d a oo
Milk whey demonstrated a good potential
o B - - -
for methan genesis withoutenrichment

# Milk whey fermentation pre-treatmentis not
fundamental for process efficiency

process efficiency

2 High starter concentration is neededformax

|@Ba Atleastthree cicles are neededto select

microflora and archaeato be useful as starterin

Clostridium sp. :
pilot plant

Firmicutes
Syntrophomonas
Comamonas
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SOLAR DRYER FOR FRUIT AND VEGETABLES IN PIECES
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Sunradiation

Heating chareber E—— |7 D

T3 T1
Tray with product Tray with product

T4 S R e Té

Tray with product Traywith product

T2

(Fanforced) air outlet
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..,, driatic IPA

TEMPERATURE CONTROL

..............................................................................................................................................
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COLOUR OF EGGPLANT, MUSHROOM, ONION

L a”
16,00
100,00 5 b
12,00
80,00
8,00
60,00
4,00
40,00
0,00 -
20,00
-4,00 A
0,00
TQ C S TQ C S TQ C S -8.00
Eggplant Mushroom Onion Eggplant Mushroom Onion
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33

| e, S SN 30
Jelly sweets
24 I | |
S uv

initial
colour
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ALREADY REALISED!

Sicilian lemon
and orange

Senise pepper

LA

solar tradizional

Peel of pigmented orange

TAROM 0 5\\;(.!;_,&\.1“(;
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ALREADY REALISED!

Parsley
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Dehydration of food products by exposure to the
sun through a secure system can make some
significant advantages:

»a product with more intense color

> a softer but at the same time more consistent
product for chewing

» better hygiene

» simplification of the process (the system protects
the product from rain and dew)

»low energy demand for the production
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RESULTS

»quality of products
»low energy consumption
»reduced use of labor
»safety devices

NEW OPPORTUNITIES OFFERED BY THE SYSTEM

»significant energy savings
»improvement of product quality
»new types of products for the market
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MOBILE STORE WITH REFRIGERATED COUNTERS FOR
SALE, SUPPLIED BY RENEWABLE ENERGY
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AVAILABLE SOLUTIONS

NEEDES:
Electric energy
Products tansportation under controlled temperature
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AVAILABLE SOLUTIONS

NEEDES:
Electric energy
Initial costs + durable costs




Vi, | i : > )\1
IPA . . “ *
IPAtech “Adriatic/P/ PO ceBICusu

KENTPO EMIXEIPHIHE & KAINOTOMIAE HNEIPOY
HIINLI TSy

DESIGN PHASE & mier
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REALIZATION PHASE

Length: 4.39 m; width 1.66 m; weight: 750 kg
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Closed fridge — low energy cost High thermal isolationForced
ventilation (12 V) LED illumination
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Low temperature cell (1000 x 750 x 1400 mm)
High thermal isolation
Forced ventilation and fridge plant (12 V)
Classification ATP
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System for energy production and accumulation
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Sidriatic A

13 14
Cira

|lPutenza elettrica assorbita O Potenza elettrica generata dai pannelli F\V

Winter energy balance
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|lP:}ter:za eletirica assorbita O Potenza elettrica generata dai pannelli FY

Summer energy balance
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THE DAY (OR THE NIGHT) BEFORE MARKET

»Charge of electric batteries
»Charge of fridge

»Cell refrigeration
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THE MARKET DAY

To go to:
- Products inside the cell
- Electric charge by car and batteries (FV panels)
At the market:

-Products inside the cell and the fridge (12 V by
batteries and FV panels)

To go back:
-Astogoto
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Q& A?

THANK YOU




