Packaging and coffee aroma: a kinetic evolution

: : : : : APRIL 14-17
Bressanello D.%, Liberto E. %, Bicchi C. !, Ruosi M.R.%, Pellegrino G. ? ATLANTA, GEORGY

GEORGIA WORLD CONGRESS CENTER

I Dipartimento di Scienza e Tecnologia del Farmaco, Universita degli Studi di Torino, Via Pietro Giuria 9, I-10125 Turin, Italy
S.

e R e e R e
ﬁﬂiﬁﬁﬁ'&’% e mﬁi-r@;: J *ﬁm’%ﬁ e mﬁi-r@;: J *ﬁm’%ﬁ e mﬁi-r@;: J *ﬁm’%ﬁ e mﬁi-r@;: J *ﬁm’%ﬁ e mﬁi-r@;: J *ﬁm’%ﬁ e mﬁi-r@;: SRR :

Untargeted fingerprinting strategy

Chemical Pattern

IDENTIFICATION OF THE EVENT
FOR AROMA DECAY

Coffee is a complex and “evolutive” food whose sensory quality is affected by | | Sensory attributes
endogen chemical reactions involving the characteristic reactive aroma "
components mostly influenced by pH, water activity and the external effects

of temperatures, storage and packaging. e T e I

Packaging has an important influence in coffee processing, storage and e SENSORIAL ANALYSES ON THE
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marketing. Controls of possible interactions between coffee products and SAMPLES SAMPLES
packaging are therefore necessary because of its possible influence on the

sensory quality of the final product over time [1-2].

The shelf-life is defined in function of a tolerable decrease of the
coffee quality and determines the time limit within which the T CONVENTIONAL STRESS “To
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safety of use [3-4]. Its definition is product-depending and it is KINETIC EVALUATION OF THE CHEMICAL KINETIC EVALUATION OF THE CHEMICAL QUALITY N 130
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This approach must be based on the direct measure of product shelf- | | il A ¢ ‘ e

life under the conventional conditions of storage of the product(s) SRR BT e
and can easily be developed for perishable foods in which the decay ACCEPTABILITY LIMIT i M Zfri,cznngti‘sﬁ;,fg{of:;: fj,f';?t?f,’;f #2‘;‘:;
occurs quickly, but it is more complex for a stable food such as [ :.';'; Figure p) t"é?fse!fSrifh?ﬁﬁetgaﬂﬁd.iitcﬁfig?fg“ a
roasted coffee powder that has longer shelf-life. In this case, the
shelf-life is artificially speeded up by acting on factors that may

Creation of a kinetic model of aging in

influence the quality depletion (Figl). S ——— I Creation of & kineticumodel of aging.in

. . . : CHEMICAL AND SENSORIAL DATA
This study aims to define the evolution of coffee aroma stored under VIICAL AND SENSORIAL | CHEMLIJ(;\‘ADLEAI%NA% EETESSE\.S DATA Tl S e

different conditions (stressed and conventional) as a function of CONDITIONS CONDITIONS i This model is used to predict aging on a
packaging through an untargeted aroma fingerprinting and targeted | _' L test set of different packaging.

profiling approaches by a HS-SPME-GC-MS method. In particular, this ' Scheme 1
project aims 1) to propose a model of the kinetic evolution of aroma

active compounds, and 2) to look at the chemical markers of coffee MODfﬁ,i'Sg;f,f;ﬁ;g;ﬁfTHE
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degradation that could be used in combination with sensory data to K e

define a prediction model of coffee shelf-life. CONVENTIONAL STORAGE
N\ CONDITIONS

Preliminary analytical results show that the untargeted fingerprinting approach fails in the _ iz
definition of a kinetic model that correctly describes the decay of the coffee powder over F|gu rel oA CONV. o Memsy  predy

time due to the complexity of the coffee aroma and that a detailed study dealing with the S LIT7AC 7
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changing of the aroma profile must be done. SRR 13T14AC 14
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Roasted coffee samples (50/50 Arabica-Robusta) from three different production batches were il B BT 3T120AS 125 L2T120B5 125
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stored in two different types of packaging (A, Beco). Samples were analyzed in two replicates
over a period of 180 days. A total of 100 samples has been analyzed over this period.
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After roasting samples were immediately ground,
packed and stored at room temperature (conventional
storage conditions Temp.: 25°C) and under stress
storage conditions (Temp.: 40°C, 90% of relative
humidity); analyses were carried out after O, 7, 14, 30,
60, 120 and 180 days of storage.
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SPME devices and GC-MS conditions

SPME fibres coated with 65-um thick polydimethylsiloxane/divinylbenzene (PDMS/DVB) were purchased from Supelco (Bellefonte
U.S.A). Fibres were conditioned according to Supelco instruction in the GC Injection port.

Analyses were run on a GCMS-QP2010 system (Shimadzu - Milano, Italia) equipped with an autosampler combi-PAL AOC 5000
Autoinjector (Shimadzu - Milano, Italia).

The separation column was a SGE SolGelwax (100% polyethylene glycol) 30 m L x 0.25 mm dc x 0.25 um df (SGE- Melbourne,
Australia). Helium (2mL/min) was used as carrier gas. The oven temperature was programmed as follow: 40°C (1 min.) - 3°C/min. - | e
200°C -10°C/min. —250°C (5 min.). The injector was fitted with a liner for SPME analyses at 230°C in split mode (split ratio: 5/1). g Butanal, 3-methyl-
The MS spectrometer was set as follow: ionization mode: electron impact, ionization energy: 70eV, m/z interval 35-350 m/z, transfer e
line temperature: 250°C, ion source temperature: 200°C.
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Compounds

Methanethiol
Acetalde hyde
Furan
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Acetone
Methyl acetate
Furan, 2-methyl-
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2-Butanone
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2,3-Pentanedione
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2-Winylfuran
Hexanal

SPME procedure for sampling and injection e
Pyridine
Pyrazine

1.5g of roasted coffee powder was transferred to a septum-sealed glass vial (20mL). The Internal Standard loading procedure onto the
SPME fibre was as follows: the SPME device was exposed to 5 ul of ISTD (C13) standard solution (1.0 g/L) in dibutyl phthalate placed in :j;j;’:;n’:‘*;f::drm_

a 20 mL sealed vial at 50 °C for 20 min [5]. The fibre was then exposed to the matrix headspace at 50 °C for another 40 min. After Lt 2-Propanone, 1-hydroxy-
i razine, 2,5-dimethyl-
sampling, the SPME device was directly introduced into the GC injector to recover analytes by thermal desorption for 10 min at 230 °C. g ;'rmzine, g,wmeth:p
; : Pyrazine, ethyl-
Pyrazine, 2,3—1I|r:|i methyl-
1-Hydroxy-2-butanone
Pyridine, 3-ethyl-
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2-Ethyl-3, B-dimethylpyrazine

Acetic acid

Furfural

Arcetowyacetone

Acetylfuran

Furfuryl acetate

SMETHYL FURFURAL
1H-Pyrrole-2-carboxaldehyde, 1-methyl-
Furfuryl alcohol

furfuryl pyrrole

Guaiacol

2-Acetylpyrrole
1H-Pyrrole-2-carboxaldehyde
Guaiacol <4-ethyl->

Guaiaco! <d-vinyl-=

Chemical Pattern

Aging markers of coffee have already been investigated, but above all
Sensory attributes defining markers of freshness because the time delay considered was too short for a product with such a long shelf-life [6-8].
’ Moreover, these studies mainly reported results not involving shelf-life data and investigated food kinetics deterioration.
Shelf life assessment requires the definition of a criterion to establish the end of the life of a product, which involves not only
the product but also its packaging. These preliminary results show that the evolution of aroma compounds during storage of
the roasted coffee powder is different and highly related to the packaging considered.

The complex phenomena involved are difficult to be correctly described through a fingerprinting approach, but they require
in depth studies on specific marker(s) in order to define a kinetic model describing coffee aging under conventional storage
conditions, in particular when different packaging are considered. The shelf-life of the roasted coffee powder can be defined

by correlating these results to the sensory evaluation data to define comparative product acceptability limit.
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