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Gida Endistrisine Etkileri

o Modernizasyon
o Pastorizasyon
o Sterilizasyon

o Yeni teknolojiler OTIErYe
o HTST, UHT

aseptik proses nil



Isil Islemin Temeller

o Termal direnc

o En direncli

o Termal inaktivasyon
o IsI girisimi

o Soguk nokta

o t/T degisimi, F_ degeri, letalite, sterilite

o Stumbo (1973)
o 57 Tablo (genis T araliginda z-degerleri)



Isil Islemin Yan Etkiler

o Besin dgesi kayiplar
o Vitaminler
o Amino asitler
o Lipidler

o m/o inaktivasyonu / besin kaybi
o D-degeri / C-degeri
o Fayda / Risk

.. proses basarisi
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Acar, O.C., Goékmen, V. (2009) Investigation of acrylamide
formation on bakery products using a crust-like model, Molecular
Nutrition and Food Research, 53, 1521-1525
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A new approach to evaluate the risk arising from acrylamide formation
in cookies during baking: Total risk calculation

Ozge Cetinkaya Acar, Vural Gékmen*

Food Engineering Department, Haceltepe Universily, 06800 Beyrepe, Ankara, Turkey

ARTICLE INFO ABSTRACT

Article history: From a food engineering point of view, a viable approach in evaluating the risk related to acrylamide for-
Reccived 22 February 2010 mation in heated foods is still lacking. In this study, thermal process calculation procedure used to eval-
Received in revised form 28 April 2010 uate safe levels of microbial inactivation by means of time-temperature history of the product during

Accepted 14 May 2010

Available online 24 May 2010 processing was adapted to evaluate the risk associated with acrylamide formation in cookies during bak-

ing. The rate constants were determined in model cookies during baking at different temperatures. For a
risk threshold value of 200 ppb of acrylamide, thermal formation times were calculated as 6.29, 0.20 and

i:ywo e 0.03 min for 150, 200 and 250 “C, respectively. The F and z values were determined as 0.20 min and 30 °C,
rylamide . . . . . . .
Cookic respectively, for acrylamide formation in cookies during baking. Calculated total risk values compared
Baking well with experimentally measured acrylamide concentrations of cookies baked under different condi-
Risk evaluation tions confirming the success of risk evaluation procedure.

© 2010 Elsevier Ltd. All rights reserved.
1. Introduction temperatures well above the ambient boiling point of water in

pressurized steam retorts (Simpson et al., 2003). Thermal process

The discovery of acrylamide in heated foods by Swedish calculations, in which process times at specified temperatures
researchers in April 2002 (Tareke et al., 2002) has been considered are calculated, are performed in order to achieve safe levels of
as an important food-related crisis by international authorities, microbial inactivation (lethality) and these calculations should be
<inece acrvlamide ic a neurntaxin and hac heen claccified ac nraha- carefulllv carried ot ta en<iire nishlic health cafety The firet nroce.
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PROCESSING CONTAMINANTS

Processing contaminants are food-born molecules that are formed during the heat
process of foods when temperature reaches high values. Such molecules exhibit in vitro
toxic activity, so that mitigation is needed to prevent any possible negative long-term
impact on the consumer. PROMETHEUS will investigate the impact of processing

on the outbreak of six main neo-formed contaminants: € acrylamide, € furan,

€ HMF (5-hydroxymethylfurfural), € 3-MCPD esters, € glycidol esters

and @ N -(carboxymethyl) lysine (CML). Four different food models will be studied:
infant formula, biscuits, baby food puree and canned fish.

FOUR MITIGATION STRATEGIES

VACUUM BAKING

Applying vacuum during baking contributes to reduce the temperature compared

to conventional baking systems. In the project, this technology will be used on biscuits to
reducing the possible formation of processing contaminants such as acrylamide and HMF.

Vural Gokmen, Hacettepe University [Turkey)

HIGH HYDROSTATIC PRESSURE

Using high pressure is another possibility to control the formation of Maillard reaction
products. With this technology, the products are introduced in their final package

into a vessel and subjected to a high level of isostatic pressure (between 300-600 MPa),
transmitted by water. Here again, high pressure allows decreasing the sterilization
temperature. The treatment will be tested on baby food puree and canned fish.

Henry Jaeger, Technische Universitat Berlin (Germany]

OHMIC HEATING

Ohmic heating technology is an innovative thermal technology based on High Temperature
Short Time treatment: unlike conventional treatments, ohmic processing heats products
internally by passing an electric current through the product, rather than relying

on heat transfer from a heated vessel. Ohmic heating will be applied to infant formulas
and baby food puree.

Elisabeth Payeux, CTCPA [France)

PROMETHEUS

INGREDIENT MICROENCAPSULATION

Protecting by microencapsulation the nutrients involved in the formation of processing
contaminants is a promising technique to mitigate contamination. The project will
investigate the possibility to microencapsulate Vitamin C, iron, polyunsaturated fatty
acids (PUFA) and sodium chloride in biscuits and infant formula.

Samira El Mafadi Jian, Capsulae (France]
and Vincenzo Fogliano, University of Napoli [Italy]

Biscuits
cookies

Liuid infant
formulas

Fruitand vegetable | Processed Fish &
baby food purees | Processed vegetables

Vacuum baking

High pressure
treatment

Ohmic heating
Microencapsulation

THREE INNOVATIVE MONITORING STRATEGIES

FRONT FACE FLUORESCENCE ANALYSIS

TO MONITOR FOOD PROCESS CONTAMINANTS

Fluorescence spectroscopy is a sensitive analytical technique particularly suitable for
monitoring the impact of processing and storage on food quality parameters, especially
on heat-derived undesirable compounds: the method is rapid, non-destructive and
simple to apply. In the framework of Prometheus, an online sensor will be developed to
control the heat charge absorbed by food products and monitor the main heat-influenced
quality indicators. Software allowing prediction in real time will also be elaborated

for an on-line follow-up of processing contaminant formation.

Inés Birlouez, Spectralys Innovation [France)

AMBIENT MASS SPECTROMETRY

Direct analysis in real time (DART) is a novel ambient desorption ionization technique.

It enables quantification of processing contaminants and their precursors very
specifically and with high sensitivity, and it has the possibility to induce thermal changes
in the matrix: changes of temperature can be monitored directly on line. In the project,
DART mass spectrometry will be used to investigate the reaction intermediates leading
to processing contaminant precursors.

Jana Hajslova, VSCHT (Czech Republic)

COMPUTER VISION BASED IMAGE ANALYSIS

Computer vision-based image analysis can be used as a tool to predict the browning
phenomenon associated to food severe heat treatment. This rapid and non-destructive
technique will be used to monitor browning of biscuits during baking as well as
formation of acrylamide that is strongly correlated with browning.

Vural Gskmen, Hacettepe University [Turkey)

MODELLING

The data collected in the project will be analysed, and empirical as well as mechanistical
models will be developed for a better understanding of the reactions mechanisms
leading to the formation of processing contaminants and quantification of the kinetic
parameters. Such modelling will make it possible to identify optimal processing
parameters and formulation to mitigate process contaminants.

Ine van der Fels-K{érx, RIKILT (The Netherlands)







Meyve Suyu Ureticileri

— T
—
N RS .
TURKIYE GIDA YE ICECEK SANAYII
DERNEKLERI FEDERASYONU
FEDERINON OF FOUD & DRI K INDSTY ASSOCATIONS OF TURIEY
Turkiye Et, Siit, Gida Sanayicileri
ve Ureticileri Birligi Dernegi

Tiirkiye Gida ve igecek Sanayii
Dernekleri Federasyonu

& o
m PI““R Y ILDIZ*XHOLDING
S
Yildiz Holding

@ Lezet Uygariiy:
Eti Gida San. Tic. A.S. Pinar St Mamilleri San. A.S.
Pinar Entegre Et ve Un San. A.S.

Anadolu Efes Biracilik ve Malt
Sanayii A.S.
S HTTTM

Hacettepe Universitesi
Teknoloji Transfer Merkezi

altiparmak
Altiparmak Gida San. Tic. Koll. Helvacizade A.S.
Sti.
v UN/7p, .
-
m
2

Z,

A UNIvg;
%)
(@ %\ AF7
E z 3
\/4
1987
Ankara Ege Hacettepe ‘Gaziantep Orta Dogu Teknik
Universitesi Universitesi Universitesi Universitesi

Universitesi

1 Agustos 2011



