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INTRODUCTION

<cdmﬂmn compounds or “impurities” of distillates fermerted grape products have been exa-

mined in several researches (ter Heme, 1986). At the same time, interesting quantitative diffe-

] rences among the compounds derived from both different raw materials and different

_ distillation processes were pointed out, (REmHarD, 1969, SciremEr et al., 1979, PostEL et al.,

“ 1980). It is therefore possible, also through the application of discriminant data analysis, to

i distinguish between the various typologies of such products for example, wine distillates
according to their geographical origin).

As for the Italian pomace distillate, grappa, considerable differences may arise from the
varietal origin of the grapemarc, from storage times and methods, and from the distillation
i technology employed.

s A number of quantitative analysis on the volatile compounds Compesition of grappa
i have already been carried out (UssecLio ToMmasset, 1970, Micur 1972, VERSINI et M ARGHERI,
| 1979, Incrrmi et al., 1982). In other cases, the behavior during distillation of certain substances
g or of groups of them was studied with respect to the traditional batch distillation methods
used in Trentino (North Ttaly), i.e. by blowing steam through baskets containing pomace or
by heating a mixture of pomace and water in a pot still (“bagnomaria”) (Avanci et Versoy,
1977, Verswi, 1978). In this region, during the last years, marc has been ensiled more and
more by using marc acidification techniques with strong acids to lower its original pH value

: especially when marc is not or only partially fermented. Following this procedure, it is pos-
t sible both to limit bacterial spoilage and improve the organoleptic quality of the distillate
i (Versmt et Iuama, 1981).

In spite of the variability deriving from varietal and technological parameters, a differen-
tiation between the various regional grappas was tried by talking into account dozens of com-
v ¥ mercial samples and their contents of volatile coumpounds. Such a research can be a first
T s step towards the objective definition of the geographical Appellation in accordance with the
recent E.E.C. disposititions on distilled spirits and, in particular, on grappa (E.E.C., 1989).

MATERIELS AND METHODS

51 commercial samples of grappa were chosen, produced with autochthonous non-aromatic
pomace in six Italian regions in 1988 and 1989 and not aged in wooden barrels. These samples
| underwent a gaschromatographic analysis performed by direct injection of the distillate in :

— a glass column (2m x 2mm i.d.) packed with 0,2% CW 1500 on Carbopack C. 60-80



mesh (Supelco Inc.), which was used above all in the dosage of methanol, acetaldehyde, ethyl
acetate, and the individual “fusel” alcchols (GaBrt et SALVAGIOTTO, 1980).

— a fused silica capillary column (Supelcowax-30 m x. 0,32 mm x O.,2 um) usel in the
quantification of the remaining compounds (Versoa et.al.,, 1979).

Fig. I shows a typical example of such chromatogram.

The statistical data analysis was carried out at the Computer Center of our Institute by
means of SAS 5.18 and Genstat 5 softwares on a computer DEC VAX 8250 with o.s. VMS 5.

CAPILLARY COLUMN CHROMATUGRAM OF A GRAPPA (DIRECT INJECTION)
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Fig. 1: Scores of the 51 samples of Grappa on the first and second principal components

RESULTS AND DISCUSSION

The univariate analysis of the data in fable 1 underlines interesting linear correlations
(table 2) between certain variables which can be grouped according to their similar phygico-
chemical properties, among which specific distillatory behaviors (Barset, 1895, VERSIN,
1978), or according to their being potentially influenced by particular microbiological sita-
tions of pomace.

Here follows a list of such correlations:

— between 2- and 3-methyl-1-butanol, and between these two compounds and 2-
methyl-1-propanol, ethyl and isoamyl octanoate and decanoate. The correlation with ethyl
dodecanoate is less relevant than the others. These relations can be explained by analogous
distillation properties characteristic of the “hybrid” (sometimes called “heart”) impurities;

— between 1-propanol, 2-butanol, isoamyl and hexyl acetate. These compounds distill
with intermediate behavior between heads and hybrid products (furthermore, ethyl hexanoate
is correlated with isoamyl acetate). The amount of both alcohols can increase by means of
bacterial spoilage in the ensiled pomace when pomace pH value is quite high; in this situation
the chemical hydrolysis of acetates is reduced (Versmv et Inama, 1981);

— between long chain fatty acids ethyl esters (from myristate to linolenate), and bet-
ween these and preof. Such compounds are not found in trace levels i a few samples only.
Due to their poor solubility, their content is in relation to a missing or to a partial refrigera-
tion process after the proof reduction of the raw distillate by dilution with water;

— between all the individual long chain (from C7 to C10) quantified aliphatic alcohols,
between 1-hexanol and some hexenols, between linalool and nerol, but not with terpineol;

— between aldehydes furfural and benzaldehyde and certain tails compounds such as
lactates and diethylsuccinate. ,

It is worth noticing that benzaldehyde level is low both in some samples such as those
from Trentino {from 0.05 to 0.7 mg% ml.a.a.) and in others characterised by smaller metha-
nol and 1-hexanol contents that is, in vinous pomace distillates with likely a lower pH level.
A higher content, reaching up to 3.3 mg/100 ml.a.a., was found in samples characterized by a
relatively high level of 3-methylbutanal. It is known that benzaldehyde may be formed by
enzymatic oxidation of benzyl alcohol (Braise et Bruw, 1986) and that the content of 3-
methylbutanal may be improved by malolactic fermentation ( SpontoLz, 1982), both pro-
cesses being favored by a high environmental pH level. An interesting amount of
benzaldehyde together with traces of unsatured aliphatic aldehydes were also detected in high
proof pomace alcohols characterized by rancid off-flavour (WrLiams et Strauss, 1978). .

It is also interesting that there is no correlation between acetaldehyde and ethyl acetate -
contents, both heads products. Therefore, in most cases, the acetaldehyde level depends more
on the glucidic fermentation than on the spoiling oxidation of ethanol to acetic acid (Ussgario
Tomasser, 1971).

PRINCIPAL COMPONENT ANALYSIS (PCA)

The main aim of PCA is that of reducing the number of dimensions in a given sample
space described by large set of correlated variables. The simplification of the sample space
takes place through the identification of new and not correlated variables. These are ordered
in such a way as to allow the description of most of the variation found in the initial variables
(JoLLirr, 1986). It is thus possible to isolate the relations between groups of variables on one
hand, and on the other those between objects (Piccor, 1986 ).

Considering the intripsic difference between some variables, and, above all, between
variance, PCA was carried out on standardized variables.

Four of the resulting eigenvectors accounted for 65% of the whole variance (see analysis
results in table 3).
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In examining the single components, the most important variables or groups of them
were selected. Such groupings were interpreted from three standpoints, i.e. biochemical, dis-
tillatory and other technolgical considerations (see the first four eigenvectors in fable 4).

Some variables sharing the same disiillatory behavior prevail in the first component:
heads substances 1 (such as acetaldehyde and ethyl acetate); tails substances (such as lactates,
diethylsuccinate, and 2-phenylethanol); and hybrid substances (such as isoamyl alcohols,
medium chain fatty acids ethyl and isoamyl esters, and already cited linear aliphatic primary
alcohols). This eigenvector draws a first rough distinction between Trentinian grappas and
those from other tegions, and between the products of certain distilleries and the remaining
majority of products.

In the second component some parameters, affected by microbiological processes typi-
cal of the ensilage period such as 1-propanol, l-butanol, benzaldehyde, methanol (PosTeL et
Abay, 1980), etc., and depending on the characteristics of the raw material of distillation
{again methanol, 1-hexanol, and hexenols), shows a tendency opposite to that of isoamyl
alcohols and Medium chain fatty acids ethyl esters.

This eigenvector helps in discriminating the majority of the grappa samples produced in
Piemonte from those produced in Friuli (table 2).

The third component is characterized by compounds with an intermediate distillatory
behavior, between that of heads and hybrid impurities, all in particular:

—_ some acetates and ethyl hexarioate (with their pleasant apple-banana aroma);

— some shorter chain higher alcohols such as l-propanol, 2-butanol, and 2-methyl-1-
propanol, The presence in this component of 2-butanol is emphasized: this bacterial com-
pound is sometimes relevant in grappa. :

In the fourth eigenvector, compounds slightly soluble in hydroalccholic solutions such
as ethyl esters from myristate to linolenate prevail. Their content depends on the final proof
and on refrigeration and filtration of the raw diluted distillate.

CANONICAL VARIATES ANALYSIS

A canonical discriminant analysis was carried out to determine whether and in what
measure samples could be characterized and thus distinguished according to their origin.

The first problem was that of selecting a combination of variables, among the 43 taken
into account, which would result in the almost discrimination among groups. Ethanol was not
included in the next analyses because its content is fixed during its reduction with water to
the normal drinking proof. Since it was difficult to recognize in advance which variables
were actually relevant to a characterization of the grappas under consideration, there were
certain risks:

— some variables might be completely irrilevant and might disguise the effects of some
other ones;

— the sample numeric dimension might be insufficent with respect to the number of
variables being considered;

— the large number of parameters under estimation might entangle the sitation because of
the variability of the sample itself (Krzanowsxi, 1988). Through 2 stepwise discriminant analysis it
was possible to select the following variables: methanol, 1-propanol, 1-butanol, 2-methyl-1-buta-
nol, ethyl acetate, hexyl acetate, ethyl hexanoate, unidentified compound, diethyl succinate,
trans3-hexen-1-ol, 1-eptanol, 1-octancl, 3-ethoxy-1-propanol, benzaldehyde (fable 5).

On their turn, these variables were used.in the canonical variables analysis.

In some respect, the canonical variates analysis is similar to the PCA in that successive
axes are derived that are mutually perpendicular (Mac Fs, 1983): Such new axes present a
ratio of variation between groups with respect to that within groups which is maximized in all
directions (see the analysis results in table 6). In table 3 the group mean values are represen-
ted together with their corresponding confidence limits in the space enclosed by the first three
canonical variables. These graphics show 92% of the whole variance and point out a good
characterization of the various groups. .

Similarly, from the analysis of the Mahalanobis’ distances (table 7), that is the distances
between the group mean values in the space enclosed by canonical variables, it is possible to
see the degree of characterization of the grappas produced in different regions Powers et
Were, 1986). ,

CONCLUSIONS

This study allowed us to focus some aspects useful in both the characterization of
grappa and an objective definition of the Geographic Appellation of this distillates. Taking
into account the compounds measurable by direct gaschromatographic injection of the
sample, it is difficult to point out specific varietal environmental parameters for the regional
characterization of grappa. Marc ensilage, distillatory and proof reduction. technology are
very important in determining the final analytic characteristics of the distillate under exami-
nation. The same considerations apply to the varigbles selected for discriminatory purposes.
Such variables allowed us to group the various sampled grappas with a probability level
which is always significant. In spite of these encouraging results, an improvement of our
knowledge about the factors influencing the chemical composition of pomace and of the phy-
sico-chemical phenomena related to the different distillation processes is necessary.

Can.Var. 3 °

-2

\no=.<oq. 1

Can.Vor.

Fig. 3 Geometric representation of the 51 samples and confidence limits
(95%) for the 6 regions based on canonical discriminant analysis
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b
i Compounds mean st.dev. C.V. max min
! 1 ethanol (%) 45.04 3.46983 g6.21 £0.00 | 39.44
; 2 methanol {##) G.31 0.2244 43.88 0.92 [ =
3 1-propanal 590.02 22.3040 44,359 117.30 18.50
W 4 B-putanal ac.c2 52.9283 175.13 212.0C 1.00
5 | P-methyl-1-praopanol 67.98 18,463580 26.66 119.00 | 23.30
& 1-butancol 2.35 1.3002 51.00 7.30 0.90
7 2-methyl-1-butancl 48,04 14,4020 z9.78 ?5.00 17.00
| g8 | 3-methyl-1-butancl 181.52 60,0078 33.06 | 377.00 | &5.00
g acetaldehyde 114.91 128.3713 111,71 540.00 2.00
10 | ethyl acetate 142.99 133.4181 81.86 | 929.00 4.50
11 ispamyl acetate 2.54 1.9418 76.3% .20 0.39
12 | hexyl acetate 0.20 0.14693 85.41 0.72 0.01
1 13 2-phenylethylacetate 0.18B 0.1613 g0.728 0.69 0.01
14 | ethyl hexanoate 1.83 0.9449 50.94 4. 14 c.10
13 # unidentified * Q.40 0.2190- 54.29 1.07 0.06
14 | ethyl octancate 7.08 4.,7826 &67.51 23.00 0.86
17 ethyl decanoate 11.97 Z.2318 77.12 42.70 1.35
18 ethyl dodecanoate 3.42 2.2513 95.13 15.30 0.09
19 | ethyl myristate 0.30 0.4972 148.17 2.40 0.01
20 ethyl palmitate 0.89 1.3010 188.71 7.73 0.01
21 ethyl oleate 0.08 0.2130 | 264.29 1.33 0,01
22 | ethyl linoleate 0.35 0.7130 | 204,30 3.70 0.01
i 23 | ethyl linolenate 0.08 0.1837 | 232.53 0.94 0.01
24 | ethyl lactate 3E.16 7.7971 86.43 748.80 0.01
B3 isgamyl lactate 0.30 0.3876 10B.14 1.24 0.01
26 | diethyl succinate 2.98 2.8238 94,73 11.80 0.01
- 27 1-hexanal a.97 3.4959 38.98 17.00 3.469
28 tr,-3-hexen-1-al 0.18 0.1223 68,42 .44 0.01
29 cis-3-hexen—~1-0l 0.38 0.2323 &61.72 1.21 0.06
30 | tr.-2-hexen-1-o0l 0.1% ©.1391 82.03 0.43 0.01
21 t~eptancl 0.14 0.0931 69.164 0.43 0.01
32 i-octanol 0.12 0.0667 55.24 0.25 0.01
a3 1-nonanol 0.12 0.0B17 68.31 0.37 0.01
34 benzyl alcohol Q.07 0.0789 117.27 0.40 0.01
35 | 2-phenylethanol 2.30 2.1702 24,20 7.20 0.01
36 3-ethoxy—-l-prapanal .12 c.2t11? 172.26 0.88 0.01
i 27 linalool 0.07 0.0847 | 115.23 0,58 0.0!1
38 | nerol 0.064 0.2082 | 321.70 1.30 0,01
39 | w-terpineol 0.0B 0.1384 194.39 0.70 0.01
40 | furfural 0.43 0.2944 &4.91 1.B20 0.01
41 | benzaldehyde 0.81 0.8460 104,70 3.28 .04
42 L-decancl .10 0.0386 61,49 0.23 0.01
43 | isoamyl octanoate O.14 0.1872 | 135.07 1.10 0.01
44 ispamyl decancate 0.15 0.1629 110.62 0.88 0.01

3

* 05 vol.
*% ml/100 a.a.

. Table 1 : Data of the volatile compounds (mg/100 ml a.a.) in
the 51 analysed samples of Grappa.
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Table 2 : Coefficient of correlations between Grappa variables
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Latent
root

12.180
B.3%94
4.343
3.5678
2.230
2.072
1.762
1.299
1.029
0.916
0.773
0.737
0.571
©.3533
D.446
0.431
0.359
0.334
0.2
0.207
Q.201
0.l1\2
0.158
0.147
0.127
0.112

0.092

¢.074
0,049
0.059
(. 0350
0,041
0.03B
0.027
0,020
(.015
0.013
0.010
. 006
0,004
,003
0.001
0,00]
0,000

b
var.

27.68
19.08
2,87
8.3
5.07
4,71
4.00
2.95
2.34
2.08
1. 78
1.468
1.34
1.22
1.01
0.98
0,82
Q.75
.53
0,47
0.45
0.41
0.35
0.33
0.29
0.25
0.21
0,17
0,146
0.13
0.11
0,09
Q.05
0.04
0.05
0,03
.03
0,08
Q.01
0.01
0,01
0,00
0,00
Q.00

cum.
%

27.48
45,74
56.63
44,99
70,06
74.77
78.77
81.72
84,064
85.14
87.90
89.58
20,92
P2.14
93.15
94,13
24,93
23.71
24.2
96.70
97.16
97.57
0773
98.26
98.355
28.80
29.01
9.18
99.34
92,47
99.58
29,487
99.74
99.82
99.87
99.%0
99.%3
99.93
29.94
9%.%7
29.78
99.99
99.399
100.40
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Table 3 : Scree diagram of principal components analysis

Eigenvectars: 1 & 3 4
Variables:

ethanol -0.14706 | -0.03966 0.01911 0.24203
methanaol -(.,084613 | -0.19922 0.07427 | -0.156187
i-propanal 0.05631 -0.194671 -0.32113 0.05522
2-butanol 0.06895 | -0.09882 | -0.270350 0.17213
2-methyl-i-propanol -0.13094% 0.05786 | 0.19232 0.03854
1-butanol -0.02624 | -0.12226 { -0.189C1 -0.02084
g-methyl-1-butanol -0.18625% 0.13644 | -¢.10218 | -0.1008%
3-methyl-1~butanol -0.17630 0.17847 | -0.10442 | -0.03487
acetaldehyde -0.19620 0.13079 | -0.08153 | -0.09357
ethyl acetate -0,14892 | —0.16402 0.00601 -0.08312
isoamyl acetate 0.00204 | -0.13121 -0.37452 0,08433
hexyl acetate 0.02737 -0.14933 | -0.37704 0.02437
2-phenylethylacetate —0.13758 | -0.2195& | -0.14036 -0.06802
ethyl hexancate —0.11285 | -0.00377 | -0.35733 0.01108
* unidentified # ~0.17246 | -0.11519 0.06459 | -0.14473
ethyl octanacate. -0.19932 0.21097 | -0.08222 | -0.07360
ethyl decanoate -0.22786 0.13301 -0.02979 | -0.09377
ethyl dodecanoate -0.23793 0.114631 0.00776 0.00179
ethyl myristate -0.1579%94 0.12400 0.004623 0.28449
ethyl palmitate -0.131B4 -0.12813 0.12120 0.30828
ethyl oleate -0.13294 | -0.12321 0.03420 0.24177
ethyl linoleate -0.18711 -0.09875 0.035084 0.33273
ethyl linolenate ~0.14%10 | -0.13784 0.07338 0.31702
ethyl lactate -0,11030 -0.19879 0.214689 | -0.14967
ispamyl lactate -0.12273 | -0.28256% 0.11613 | -0.18213
diethyl succinate -0.17183 | -0.12408 .0.13266 | ~0.09880
1-hexanal —0.09220 | -0.146817 [ -0.1748% -0.20432
tr.-3-hexen-1-ol 0.04829 -0.19318 | -0,14977 | -0.0884%
cis-3-hexen—1-ol -0.03356 | -0.091t4. | -0.03100 -0.30056
tr.-2-hexen-1-ol -0.02151 -0.19901 ~-0.05869 | -0.09789
1-eptanal -0.23014 0.08359 | -0.104B1 | -0.02391
i1-gctanal -0.24121 -0.01306 | -0.035028 | -0.09518
1-nananal -0.20326 0.14334 ~0.07652 | -0.06463
benzyl alcohol -0.11898 ; -0.20630 0.20180 | -0.03148
g-phenylethanal -0.22239 0.06043 0.12159 | -0.01781
3-ethoxy-1-propancl -0.11020 | -0.19830 0.115463 0.023%73
linaloal - -0.06217 | -0.02207 | -0.06269 -0.06582
neratl -(.04319 -0.00359 " 0.0404% 0.02639
a-terpineol -0.,12293 ~-0.184B1 -0,02333 0.214658
furfural -0.09318 | -0.19530 0.10823 | -0.11340
benzaldehyde -¢g.10182 | -0.23122 0.01795 | -0.0%B1%
1-decanal -0.22698 0.05426 0.01482 | -0.07781
ispamyl octanoate -0.21792 0.14300 | -0.02864 0.0706%
isoamyl decancate lo.mﬂqmql% 0.20731 ~0.064B5 -0.01673

Table 4 : Principal components coefficients

147




Fartial
Variables: R square F Prob. F
methanol 0.5B0O2 8.970 0.0001
1-propanol 0.5264% &6.891 0.0002
1-butarol 0.7042 14,738 0.0C01
2-methyl-1l-butanol 0.3837 3.893 0.0073
ethyl acetate 0.7017 14.583 0.0001
hexyl acetate 0.5242 &.884 0.0002
ethyl hexanoate 0.30846 2. 707 0.03352
# unidentified + 0.4768 3.630 0.Q008
diethyl succinate 0.4413 4.897 0.00290
tr.-3-hexen—-1-ol 0.7133 15.440 0.0001
l-eptanol 0.7412 1P 7 el 0.0001
1-pctanol 0.54864 7.336 0.0001
3-ethaoxy—-i—-propanal| 0.7011 14.543 0.0001
benzaldehyde 0.5347 7.126 0.0002
Wilks' = 0.00013%0&
F(70,152) = 11.827 Prab. > F = 0.0001

Average squared canonical correlation = 0.7284

Table 5 : Selected variables from stepwise discriminant analysis

1 = 3 4 3

Latent roots

Proportion var. 0.,6361 0.1845 0.0996 0.0734 0.00&64
Cumulative var.

27.4334 7.74618 4.2968 3.1661 0.2782

0.63561 0.82086 0.9202 0.9934 1.0000

Variables

Standardised canonical coefficients

ethyl acetate
hexyl acetate

1-aoctanal

of canonical variates
methanol -0.9495 | -1.504% | -0.7043 | -0.3004 | -0.3548
1-propanol 1.9728 0.3907 0.1969 0.3703 0.7042
1-butanal -2.1749 0.0077 | ~-0.0837 0.2054 | -0.3184

2-methyl=1-butanol

ethyl hexanaate 0.978% 0.1425 -0.4348 0.2284 0.1954
# unidentified = -1.2664 0.46384 | -0.0042 0.3842 0.3339
diethyl succinate 0.3454 0.1874 0.8071 0.9437 | -0.0351
tr.~3~hexen-1-al 1.0918 1.7741 ~-0.1805 1.0286 | -0.183%
i~eptanol ~2.5379 | -0.0253 3.0447 | -0.8486 | -1.0310

3-ethoxy-1-propancl

0,35701 -0.,0405 | -0.2314 1.0100 1.1380
-2.02861 1.9578 | -0.5096 | -0.6232 0.2188
11,3781 ~0.4193 1.4502 | -1.1978 | -0.3293

1.4798 | -0.9406 | -1.4371 -{.3398 0.0573
1.7912 | -0.4033 0.1725 1,0268 | -0.4437

benzaldehyde -0.6531 1.36688 | -0.3224 -1.1184 0.4321
Regions Class means on canonical variables
1 2 & 4 g

Trentino A.Adige 1.3649 | -2.4899 | -1.9443 0.8018 0.3044
Veneto 0.93B8% -2.2288 0.0944 | -1.9464 | -0.9937
Friuli V.Giulia -0.0330 5.1289 | -0.9940 0.8443 | -0.2293
Piemonte -4,0490 | -1.0648 3.2234 | 1.6379 0.0288
Campania 12.46282 1.4343 2.7439 | -1.8263 0.3B8%0
Lombardia -9.8741 1.1942 | -0.3792 | -3.7%8E 0.7073

Table 6 : Results from canonical variate analysis : canonical cefficients and group means

Mahalanobhis distances (upper triangle) and relative probabilities

{lower triangle}

between regions

Regions

Trentina A.Adige
Veneto

Friuli V.Giulia
Piemonte
Campania
Lombardia

Trentina Veneto Friuli Piemante Campania russmﬂnwﬂ
i 3.4928 &.8522 7.44692 13.0855 12.7929
0.0034 . 7.1398 7.0781 12.6142 11.46436
0.0001 0.0001 . 7.8489 13.7604 11.3254
0.0001 0.0001 0.0001 i 17.23164 7.0574
0.0001 0.0001 0.0001 0.0001 22.8050

0.0001 0.000C1 0.0001 0.0001 0.0001 .

Table 7 : Mahalanobis distances between regions
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ETUDE D’UNE METHODE ,
POUR LA CARACTERISATION DE LA GRAPP.

SENSIDONI A., BORTOLOMEAZZIR., DA PORTOC.
DOMENIS C., AMATI A.
Universita' Degli Studi di Udine, Istituto di Tecnologie Alimentari
Via Marangoni 97, 33100 Udine, Italie

RESUME

HLm Grappa est un produit typiquement italien, obtenu par distillation directe du marc avec
une installation continue ou discontinue (1-12). -

11 est permis d’ajouter une certaine quantité de lie de vin entre les limites consenties par
12 loi italienne (13). Dans une distillerie raditiormelle &quipée d’une installation discontinue,
des échantillons ont été distillés dans des conditions bien définies et contrdlées, soit pour ce
qui concerne les matieres premigres utilisées soit pour les différentes phases fechnologiques.

Certaines substances ont &té choisies (14) car elles sont les plus caractéristiques sur la
base des expériences précédentes.

Sur certains &chantillons et sur une série de grappa commercialisées, provenant de régions
typiques de 1'Ttalie du Nord, des analyses chromatographiques ont été effectuées avec une
colonne capillaire (HRGC) pour quantifier les composants syivants: acétaldéhyde, acétate
d’éthyle, méthanol, butanol-2, alcools amyliques, caproate d’éthyle, lactate d’éthyle, caprylate
d'éthyle, caprate d"éthyle, myristate d’éthyle. Les résultats obtenus ont été soumis & une analyse
statistique en utilisant le procédé CLUSTER et Facrordu SPSSX VS 3.1 (1989)[1201.

L'analyse statistique a mis en évidence une possible corrélation des données analytiques
soit avec certaines phases technologiques (déméthanolisation, distillation avec ou sans recyclage
des tétes ou des queues), soit avec les matidres utilisées (seulement marc ou marc avec lie),

INTRODUCTION

Depuis quelques années déa, la consommation des spiritueux a subi une sensible dimi-
nution en Italie ainsi que dans les principaux pays occidentaux évolués.

La grappa, eau-de-vie typiquement jtalienne, récemment reconnue par la CEE, présente
&galement les problémes du secteur, auxquels viennent s’en ajouter d’autres liés A ses carac-

téristiques.



