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The mineral and sugar fractions of 25 peach liqueurs have been determined in
order to characterise these beverages in relation to their base fruit: peach. Fruit
components were found in only nine of the liqueurs analysed. Sucrose was the
major sugar, together with the polyalcohol sorbitol. Potassium, calcium and mag-
nesium were the major macroelements. In the other liqueurs analysed, B-fructose
and a- and B-glucose were the major sugars, sorbitol was not detected, and
potassium, calcium and magnesium were in small proportion. These beverages
have probably been made by aromatising techniques, without direct addition of

the fruit.

INTRODUCTION

Fruit liqueurs are alcoholic beverages whose main natural
components are fruits. In their preparation the whole
fruit is used, and it has to be ripe in order to give the
maximum flavour to the liqueur (George, 1989).

Fruit liqueurs are beverages prepared without fer-
mentation process. They have an alcoholic grade of
about 25° and a high sugar content, above 150 g of
sugar per litre of product (Coll et al., 1992).

There are no defined techniques for preparing these
liqueurs, but they are usually based on alcoholic macer-
ation of fruits or on distillation of macerates aroma-
tised with the base fruit. Some manufactures use other
techniques in which the fruit does not directly participate,
such as alcoholic dissolutions of different fruit aroma
compounds (essences, essential oils, aroma extracts)
(Gutiérrez, 1992). These beverages are usually coloured
with glucose or sucrose caramel, and they are highly
sweetened with grape sugar, honey, glucose and sucrose
(as syrup). Acidity regulators (citric acid, sodium citrate,
sodium bicarbonate) are also added, and occasionally,
stabilisers, antioxidants, and other technological aids
{Resolucion, 1982).

In this paper, the mineral fraction and the sugar
fraction of different peach liqueurs have been analysed
in order to characterise these beverages in relation to
their base fruit—peach—and to evaluate the partici-
pation of the fruit and other components in the prepa-
ration of the liqueurs. By means of discriminant
analysis and cluster analysis applied to the analytical
results obtained, the samples have been grouped and
classified.
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MATERIALS AND METHODS
Sampling

The most representative peach liqueur brands on the
national market (Spain) were selected. Five samples of
each brand were studied, each sample corresponding to
a different batch of production.

The samples were numbered with two figures, the first
one corresponding to the bottle number and the second
to the brand and manufactured in

Brand 1 01, 11, 21, 31, 41 —Reinbek (Germany)
Brand 2 02, 12, 22, 32, 42 —Cartagena (Murcia)
Brand 3 03, 13, 23, 33, 43 —Villafranca del Penedés
(Barcelona)
Brand 4 04, 14, 24, 34, 44 —Albelda de Iregua
(La Rioja)
Brand 5 035, 15, 25, 35, 45 —Barcelona

According to the brand’s labels, brand 1 was a beverage
prepared from neutral alcohols and peach; brands 2, 3
and 4 were made from neutral alcohols; and brand 5 was
prepared from molasses alcohols and peach flavour.

Analytical methods

Sugars and polyalcohol composition was determined by
gas chromatography. The samples were prepared pre-
viously and the sugars determined as trimethylsilyl
derivates, using phenyl-a-D-glucoside as internal standard
(Coll et al, 1993). The following sugars and poly-
alcohols were quantified: B-fructose, sorbose, a- and
B-glucose, sorbitol and sucrose.
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Mineral composition by atomic absorption spectro-
scopy was also studied. Mineral macroelements (Na, K,
Ca, Mg) and microelements (Cu, Fe, Mn, Zn) were
determined. The samples were dry ashed to eliminate
the organic matter and the alcohol which affect the
determination (Gonzalez et al., 1988). Then they were
transformed into homogeneous solutions with a relatively
low viscosity (Torija, 1981; Gutiérrez, 1992).

Statistical study

In order to have a better interpretation of the analyti-
cal results, a BMDP 7M discriminant analysis and a
BMDP 2M cluster analysis were applied to the data
obtained (BMDP, 1985).

RESULTS AND DISCUSSION
Sugar and mineral fractions study

The peach liqueurs analysed have a sugar content
derived from the sugar solution used to sweeten them,
as well as from the sugar of the base fruit. Table 1
shows that in most of these liqueurs the main sugars
are reducing sugars, glucose and fructose, with lower
levels of sucrose. Brands 2, 3, S, and sample no. 14
belonging to brand 4, have contents of S-fructose and
a- and B-glucose higher than of sucrose. Sample no. 22
in brand 2 presents the lowest concentration of this
disaccharide, 0-94 g/litre. On the contrary, brands 1 and
4 (excepting sample no. 14) have higher concentrations

Table 1. Peach liqueurs: sugars and polyalcohols composition (g/litre)

Sample no. B-Fructose Sorbose a-Glucose Sorbitol B-Glucose Sucrose
01 62-82 2:90 33.43 2:29 35-37 79-43
11 87-88 7-36 39-05 0-78 48:34 5452
21 54-43 4-70 2510 1-10 32-66 105-87
31 51-09 145 26-81 2-84 22:04 108-11
41 45-90 274 27-06 276 2713 11828
x 59-82 3-83 30-29 1.95 33-11 93-24
on-1| 15-29 229 583 095 9-94 2597
02 151-65 9-00 103-17 — 119-43 1.50
12 138-37 10-80 9721 — 118-68 4-28
22 150-59 12-83 127-21 — 136-63 0-94
32 155:90 4-49 104-40 — 123-37 684
42 136:74 7-53 104-34 — 126-64 1330
X 146-65 893 10727 — 12495 537
on-1 8-56 318 11-54 — 727 5:02
03 133-00 12:77 3748 — 2796 2946
13 160-17 12-88 80-24 — 9723 1736
23 175-05 507 100-39 — 90-07 478
33 177-03 8-06 104-25 — 9225 672
43 178:25 702 100-25 — 90-00 545
x 164-70 9:16 84-52 — 79-50 1275
on-1 19-16 351 2793 — 28-96 10-65
04 97-00 841 30-85 15-79 4771 170-66
14 130-55 20-65 59-81 — 81-44 2399
24 84-48 518 2839 16-50 36-16 215-95
34 85-00 351 30-35 1631 36-32 203-26
44 86-83 312 3585 1517 3752 198-42
x 9677 817 3705 — 47-83 162-46
on-1 19-55 728 13-02 — 19-39 7915
0s 14611 2654 63-70 — 80-75 2012
15 108-53 11-69 3693 — 53-14 123-22
25 149-51 8-00 79-25 — 82:38 9-45
35 156-91 2:94 6191 — 58-00 50-80
45 140-14 3-89 80-20 — 73-10 2432
x 142-24 10-61 64-40 — 69-47 45-58

on-1

20-43

9-56

17-55

13-27

4599
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of sucrose. The highest content, 215-95 g/litre is shown
by sample no. 24 from brand 4.

The peach is a fruit with a higher proportion of
sucrose than glucose and fructose (Souci et al., 1986).
On account of these data and according to our results,
we believe that the samples belonging to brand 1 and
brand 4 (excepting sample no. 14) have probably been
prepared from fruit. On the other hand, brands 2, 3
and 5 have been prepared without fruit and their
sugars derive exclusively from the inverted sugar solu-
tion added during preparation.

Sorbitol is a polyalcohol characteristic of the Rosacea
family fruits (apples, pears and peaches), and its presence
might confirm the use of fruit in the preparation of
beverages. Therefore, its determination is important to
characterise and identify fruit liqueurs. Samples from
brands 1 and 4 (excepting sample no. 14) show a small
concentration of sorbitol, and brands 2, 3 and 5 do not
show any.

In the sugar composition of these liqueurs, sorbose
appears as a minor sugar. [ts presence was detected in
all the samptles. Although we have not found any data
in the scientific literature which may explain its pres-
ence, we believe that it is probably formed during the
preparation of the liqueur or of the sugar solution.

In relation to the mineral fraction, potassium is the
major macroelement in some of the liqueurs analysed.
It may be observed that these liqueurs are grouped
with respect to potassium and to the other macro-
elements. Table 2 shows that all the samples from
brand 1 and from brand 4 (excepting sample no. 14)
have a high concentration of potassium, as well as
sodium, calcium and magnesium. The samples belong-
ing to brands 2, 3 and 5 have lower contents of potas-
sium and of the other macroelements. Nevertheless we
have to point out that sample no. 35 from brand 5 has
concentrations in sodium, potassium and calcium
higher than its homologues.

The relationship between potassium and the other
macroelements, in particular, calcium and magnesium,
is an indicator of the use of fruit in the preparation of
the beverage.

Peach is a fruit which has potassium as the major
macroelement, having calcium and magnesium in a
lower proportion (Souci et al, 1986). Fruits do not
contain high levels of sodium, therefore its presence
may be due to the addition of certain components, like
acidity controllers (sodium citrate, sodium bicarbonate)
during the preparation of the liqueurs (Resolucién,
1982).

With respect to the microelements (Table 3), iron is
the major one, its concentrations being very variable.
Sample no. 21 from brand 1 shows the maximum con-
tent with 9-91 mg/litre. This is a high value, which
makes us suspect contamination with this metal during
the liqueur’s preparation. Samples no. 25 and no. 45
from brand 5 show the minimum concentration, 0-20
mg/litre.

Among the other microelements, copper presents a
very homogeneous concentration in all the samples,

Table 2. Peach liqueurs: macroelements composition (mg/litre)

Sample no. Na K Ca Mg
01 58.97 310.50 32.00 43.00
11 54.00 324.50 67.50 43.33
21 71.50 328.00 77.85 45.92
31 67.66 342.67 39.00 46.33
41 81.67 356.00 51.80 42.00
x 66.76 332.33 53.63 44.12
on-1 10.83 17.49 19.13 1.90
02 3.50 2.00 6.50 1.00
12 4.66 4.33 433 533
22 3.50 1.50 9.00 1.00
32 4.67 5.00 6.67 1.00
42 5.33 3.00 7.50 1.00
X 4,33 317 6.80 1.87
on-1 0.81 1.49 1.70 1.94
03 4.00 6.00 3.50 2.00
13 5.00 7.00 3.00 2.00
23 4.50 7.50 3.00 1.50
33 4.33 6.33 2.33 1.50
43 4.00 5.00 4.67 2.00
X 4.37 6.37 3.30 1.80
on-1 0.41 0.96 0.87 0.27
04 48.47 298.00 29.55 24.80
14 5.33 420 6.73 9.50
24 4433 254.66 17.66 30.00
34 39.50 282.50 31.05 21.55
44 31.20 305.20 31.70 24.13
X 33.77 228.91 23.34 22.00
on-1 17.14 127.10 10.91 7.63
05 3.00 2.00 4.00 1.00
15 3.00 2.00 4.00 1.00
25 2.00 3.75 4.50 1.00
35 73.75 17.85 7.10 0.93
45 3.00 1.30 3.80 1.00
X 16.95 5.38 4.68 0.99
on-1 31.75 7.02 1.38 0.03

and manganese and zinc show very low values. Man-
ganese has been detected at trace levels in brands 2, 3
and 5 in sample no. 14 from brand 4. The presence of
these microelements in these beverages may be due to
leaching from the apparatus used during the prepara-
tion (distillers, alembics). The addition of certain com-
ponents (alcohol, sugar solutions) may also contribute
to the presence of these metals. Harju and Ronkainen
(1984) consider that the contribution to these micro-
elements by the alcohol is of only ug/litre and this is
not significant, but, on the contrary, the sugar solutions
may make a considerable contribution. In relation to
the fruit, the peach is a fruit poor in these micro-
elements, and only iron is in a higher proportion (Souci
et al., 1986).

The relationship between certain components of the
mineral fraction and of the sugar fraction in the fruit
may be extended to some of the peach liqueurs studied,
and this is an indicator of the use of fruit in the
preparation of the beverage.
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Table 3. Peach liqueurs: microelements composition (mg/litre)

The liqueurs from brands 1 and 4 (excepting sample
no. 14) show high contents in potassium, calcium and

Sample no. Cu Fe Mn Zn magnesivm, and sucrose and sorbitol have been
01 0-39 583 0-51 0-90 detected too, ‘thcrefore fruit (and/or fruit jgice) hgs
11 0-50 578 0-42 0-85 been used, vsing macerating techniques during their
21 0-44 55) 0-63 0693 preparation.

3} gg’ g%g ggg ??2 On the other hand, brands 2, 3 and 5, and sample
) no. 14 from brand 4, do notl show high contents of
x : gég g;g gég g?; potassium, caleium and magnesium, while sucrose and
on- ‘ sorbitol were not detected. These samples were prob-
02 4-30 433 402 0-60 ably prepared by aromatisation, by addition of essences
12 066 023 861 8-60 or by distillation of fruit macerates.
22 0-34 033 0-02 0-25 We have observed this same relationship in a pre-
:’;% gig 823 a-a1 0-40 vious study of 25 apple liqueurs. We detected sorbitol
: 36 0-01 043 . .
) . in all the samples and the major macroelements were
z . 8‘1‘}1 882 83(1) g‘l‘g potassium, calcium and magnesium (Gutiérrez, 1992;
Coll et al, 1993). These results indicated the use of
03 0-36 0-42 0-01 0-45% fruit in the preparation of the liqueurs. Postel and
13 0-28 0-36 0-02 0-30 Adam (1984) also established a relationship between these
-;-g 822 82 gg} 323 components and the use of apple juice to elabarate
3 036 040 0-02 1-40 German apple liqueurs.
X 0-35 0-45 0-01 0-63 ‘o
on-1 011 007 000 0-44 Statistical study
04 0-40 0-70 0-14 0-90 By means of discriminant analysis, the variables which
14 0-51 0-35 0-02 040 best discriminate the five brands have been selected:
gz 822 i?z 8}% 83(7) B-fructose, sorbitol, B-glucose, potassium and magne-
a4 0-43 075 0-17 0-85 ?urp. The vz:iriab}es most ckl)i‘recitly relatgd to tt;e base
B ruit are predominant: sorbitol, potassium and mag-
in 1 833 82? 8(1)2 gg nesium. With the selected variables, the lineal classifi-
cation functions are calculated, enabling each case to
05 0-26 0-26 0-02 025 be included in its corresponding group (Table 4). The
15 0-24 0-25 0-01 0-90 classification matrix shows that not all the samples are
%g 82(5) 34213 gg% 828 correctly classified (Table 5). Two samples from brand 3
45 0-20 0-20 001 055 (no. 03 and no. 13) are classified as belonging to prand
. 029 028 001 0-56 5 and the sample no. 35 from brand 5 as belonging to
i;n -1 0-15 012 0-00 023 brand 3. The other samples are correctly classified in
their corresponding brands (brands 1, 2 and 4).
Table 4. Classification functions
Brand 1 Brand 2 Brand 3 Brand 4 Brand 3

B-Fructose 0-13064 0-65270 1-12717 0-78395 094802

Sorbitol —42-87238 1-56494 2-24565 —0-93985 2-12294

B-Glucose 0-24639 0-12724 —0-37995 —0-11764 —0-30979

Potassium 1-71187 —0-01998 —0-05603 0-05050 —0-05066

Magnesium 15-17482 0-99746 0-87720 3-29440 0-58573

Constant —586-89209 —58-31735 —79-93976 —72-74649 —57-47577

Table 5. Classification matrix
Group Correct percentage Number of cases classified in each group
Brand 1 Brand 2 Brand 3 Brand 4 Brand 5

Brand 1 100-00 5 0 0 0 0

Brand 2 100-00 0 5 0 0 0

Brand 3 60-00 0 0 3 0 2

Brand 4 100-00 0 0 0 5 0

Brand 5 80-00 0 0 1 0 4

Total 88-00 5 5 4 5 6
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Table 6. Canonical variable coefficients

Variable Coeflicients
B-Fructose —0-02314 —0-06139 —0-04415 0-06122
Sorbitol —1-33618 0-37984 —0-34487 0-07816
B-Glucose 0-01306 007129 0-05682 0-01037
Potassium 0-05235 —0-01629 0-01837 —0-00225
Magnesium  0-42138 0-08235 —-0-15477 0-15823
Constant —-6-17811 2-00166 242494 —-10-39229

M Brand 1 *Brand 4 +Brand 2 oBrand 5 a4 Brand 3

Canonical variable 2
T =
[
o
T
[

[y L S E N (N T M L
o1 -825-55-275 0 275 55 825 11 13.7516519.25 22 24.7527.5

Canonical variable 1

Fig. 1. Situation of peach liqueurs in canonical variable 1
against canonical variable 2.
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Fig. 2. Cluster analysis dendrogram of peach liqueurs.

The canonical variable coeflicients (Table 6) enable us
to represent graphically all the cases. Figure 1 is a plot
of the first two canonical variaties for the peach
liqueurs studied. It is remarkable how the samples
belonging to brand 1 are grouped, and the distance
between this brand and the others. Brands 3 and 5 are
in the neighbourhood and some of their samples over-
lapped. Sample no. 14, belonging to brand 4, is posi-
tioned very near brands 3 and 5.

The cluster analysis forms clusters of cases based on
the Euclidean distance and on the single linkage. The
dendrogram (Fig. 2) describes the clustering of the
samples into the following three groups:

(1) Five samples belonging to brand 1.

(2) Four samples belonging to brand 4.

(3) The remaining samples belonging to brands 2, 3
and 5, and the sample no. 14 from brand 4. This
sample, as we have already remarked, has a differ-
ent behaviour from its homologous samples with
respect to its mineral and sugar fractions, being
similar to brands 2, 3 and 5.

Both studies, discriminant analysis and cluster analysis,
clearly differentiate brand 1 (German) from the others
(Spanish), showing differences derived not only from
the liqueur’s preparation but also from the characteristics
of the fruit used.

REFERENCES

BMDP (1985). Biomedical Computers Program. University of
California Press, Berkeley, CA, USA.

Coll, L., Gutiérrez, L. & Zapata, A. (1992). Contribucion a la
caracterizacion de los licores de melocotoén. X1V Jornadas
de Viticultura y Enologia de Tierra de Barros. Direccion
General de Comercio de Industrias Agrarias de la Consejeria
de Agricultura y Comercio de la Junta de Extremadura,
Extremadura, Spain, pp. 117-27.

Coll, L., Gutiérrez, L. & Zapata, A. (1993). Gas chroma-
tographic determination of sugars and polyaicohols in
apple liqueurs. Z. Lebensm. Unters. Forsch., 196, 49-52.

George, H. (1989). Elaboracion Artesanal de Licores. Acribia
SA, Zaragoza, Spain.

Gonzalez, M. J., Martinez Para, M. C. & Aguilar, M. V. (1988).
Elementos minerales en vinos. Estudio de interferencias
orgéanicas e inorganicas. Anal. Bromatol., XL, 299-309.

Gutiérrez, L. (1992). Caracterizacion y tipificacion de licores
de frutas. Licores de melocotén y licores de manzana. Doc-
toral thesis, Universidad Complutense de Madrid, Madrid,
Spain.

Harju, K. & Ronkainen, P. (1984). Metals in finnish liqueurs.
Z. Lebensm. Unters. Forsch., 178, 393-6.

Postel, V. W. & Adam, L. (1984). Zur analytischen Kenntnis
von apfelsaftlikéren (Apfelkorn). Branntweinwirtschaft, 124,
106-8.

Resolucion de 18 de octubre de 1982, de la Subsecretaria de
Sanidad, Ministerio de Sanidad y Consumo, por la que se
aprueba la lista positiva de aditivos autorizados para uso
en la elaboracion de aguardientes compuestos, licores, aperi-
tivos sin vino base y otras bebidas derivadas de alcoholes
naturales (‘BOE’ num. 265 de 4 de noviembre de 1982).

Souci, S. W., Fachmann, W. & Kraut, H. (1986). Food Com-
position and Nutrition Tables 1986/87. Deutsche Forsch-
ungsanstalt fur Lebensmittelchemie, Garching, Munich,
Germany.

Torija, E. (1981). Principios inmediatos y elementos minerales
en hongos comestibles. Doctoral thesis, Universidad Com-
plutense de Madrid, Madrid, Spain.



