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@Aim & Scope o Results & Discussion

A chemometric approach by PCA (Principal Components Analysis) has been chosen to explore data collected with each analytical platform.

Aroma and flavor are very powerful The score plot (Figure 1) shows two different groups according to the species and as a consequence to their different sensory profiles. The only
hedonic aspects of a good coffee. f \ exception in this separation is represented by INDIA samples; they are close to “Robusta” samples although they belong to the “Arabica” species.
They should therefore be carefully o ) |
considered in coffee classification =l J o | IO VOU R | iy Observatios (s F e F2: 78,24 % __ Observations (axisF e F2:63.94 %)  obsenatons a1 er2 71679 o
during coffee-bean selection, in ’ | 1 - T chemical ) . rfgfn- _
addition to their physical aspects, such GC-MS O Profile e : - Oriein-cOLAL
as size, color and defective beans. The Analysis () - . ) - OriginJAV_RL
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water infusion (Steps 1 and 2), and the \_ Analysis \_ Sheet ) m
flavor by tasting the brew [2] (Step 3). Figure 1 PCA score plots a) HS-SPME of the coffee powder; b) HS-SPME brew; c) SBSE brew.
The objectivation of sensory evaluation by instrumental analysis is a hard task requiring the analytical instrumental platform to provide information Within the “Robusta” samples, coffees from Indonesia (INDO), the most woody and bitter samples, are well distinguished from the others two
as close as possible to the human experience [3] [4] (Scheme 1). origins (JAV and UGA)
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The literature reports several approaches to analyze aroma components; however, whatever the approach, sample preparation is still the bottle-neck
of the analytical process, since it must provide a consistent and meaningful picture of the sensory-informative components. An effective sample e o . .
preparation technique needs some key requisites, including (a) possibility to tune extraction selectivity by modifying physico-chemical characteristics | : . | { .
of extractants and sampling conditions; (b) flexibility of extraction efficiency, (c) use of methods involving mild interactions to limit artifact ’ .
formations (e.g. partition (sorption) versus adsorption as extraction mechanism); (d) possibility of full automation, and to integrate the extraction * .. @5

step within the analytical system (T.A.S.). Because of the complexity of the coffee matrix (wide range of volatility, water solubility and concentration / >
of the most significant components), three different sampling approaches were considered for a reliable characterization of the final aroma and - T
flavor profiles suitable for coffee quality control at the same time close to the cupping evaluation. [5]
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Aroma evaluation (steps 1 and 2 of the SCAA cupping protocol) was associated to Headspace Solid Phase Microextraction (HS-SPME) of roasted
coffee powders and the corresponding brews; aroma and taste evaluation (step 3) was combined with in-solution sampling of the brews by SBSE (Stir Figure 2 Robusta scores plots: a) HS-SPME of the powder; b) HS-SPME of the brew; c) SBSE of the brew.
Bar Sorptive Extraction) (Scheme 2). The ability of each optimized method to discriminate and describe the chemical profiles the investigated _
R : : : : : : : : : e P 65 Variables (axes F1 and F2: 61.36 %) Compound Name Odor Description*
samples was compared by multivariate analysis, to determine whether it provided consistent and/or complementary information also in connection 3 ( )
to the sample sensory properties defined by a trained panel.
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— T Chromatographic Conditions: injector temperature: 230°C; \ m interchangeability of the three techniques (Table 2)
(, — | | injection mode, splitless; carrier gas, He (2mL/min); fiber
- desorption time and reconditioning, 5min; column, SGE PCA determined different DDCs for each sampling method, according to the vectors projections of the original variables on PC1 and PC2. This
SolGelwax (100% polyethylene glycol) 30 m x 0.25 mm d_ x 0.25 . ) .. ) . . .
um d, (SGE- Melbourne, Australia); temperature program, from occurs because the three sampling approaches are based on different principles, adopt different sampling materials (PDMS/DVB SPME fibers for
40°C (1min) to 200°C at 3°C/min, then to 250°C (Smin) at headspace, and PDMS Twisters® for in-solution sampling), are applied to different matrices (coffee powder and brew) and involve compounds
\ i,?scc/éf,gi'ﬁons_. ionization mode: El (70eV); scan range: 35-350 with different intrinsic physical-chemical properties. Table 3 listed the DDCs pointed out in each sampling technique together with their physical-
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5 (A) ' ' ' 3-Ethyl pyridine and furfural (i.e. two DDCs with similar
] o SBSE sampling Furan, 2,2'-methylenebis- (A ) 2.17E+02 2.99 0.26 h .y _p?‘/] ical ch teri t.( ) diff tl d
The sensorial description of 8 SRSE-Twister®—ler—lora—0 5 POME Fl 7 Furfural (A, B; C) e e 539 S 48E.06 physico-chemical c alfa.c eristics arfe |- erently recoverg
he diff ff | ; ' & L Furfuryl methyl sulphide (A ) 1.84E+03 2 1.37 by SBSE, 3-ethyl pyridine predominating because of its
the different coffee samples
P coated (Gerstel GmbH & Co. KG) ; : - - -
d bv th ) - Guaiacol (C) 2.09E+03 1.88 0.06 5.16E-06 higher k_,., while furfural, more polar, is less retained by
was done by the Lavazza . ; o/w
. . 6 Samphng Procedure: 13mL of the brew 4-ethyl-guaiacol (C) 6.94E+02 2.38 0.02 7.16E-06 the fatt tri d il | d into the HS
trained panel. The panelists i D Lr bt ey & ol wereidded 4-vinyl-guaiacol (C ) 9.26E+02 2.24 0.01 1.64E-06 € fatty matrix and more €asily released into the .
classified each Ptiina BRIk, ol 14510 e Hexanal (8 ) 3527 1.78 9.57 3.58E-04 Conversely, by comparing HS-SPME of the brew to SBSE,
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Letters in brackets highlight that DDCs are different in the three considered
sampling techniques.: A=SBSE; B=HS-SPME pow; C=HS-SPME brew
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e Conclusions... ...and Future Perspectives

Coffee samples were analyzed with three sampling techniques (HS-SPME of the coffee powder, HS-SPME of the brew, and SBSE of the brew) in
combination with GC-MS; each technique can simulate a part of the sensory experience perceived during cupping coffee evaluation. Despite the differences
between the three sampling approaches, data processing showed that the three methods provide the same kind of chemical information useful for sample
discrimination, and that they could interchangeably be used to sample coffee aroma and flavor. Comparison of the multivariate analysis of the sensory data
with the chemical fingerprint of the investigated samples showed that: a) sensory and chemical data are in good agreement, and b) sensory evaluation can
be related to the different chemical composition of the samples investigated. The choice of sampling technique used for this purpose may thus be guided by
factors such as simplicity, sensitivity, reliability, and possibility of automation. As a consequence, HS-SPME of the coffee powder is the easiest and more References
friendly approach in this respect. [1] http://www.scaa.org/PDF/resources/cupping-protocols.pdf
[2] Sunarharum, W. B. et al. Food Research International, (2014)62, 315-325
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Further in-depth studies will be necessary to correlate groups of compounds to a specific sensorial note characterizing coffee samples, and to
enable the development of a predictive model to support sensory panels in their sensory evaluation of coffee samples. In addition, knowledge on
the odor active compounds correlated to a characteristic note, the concentrations of these compounds and their interactions, may open new
perspectives in understanding the biological mechanisms underlying the pleasure related to the aroma and flavor of coffee.
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