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ABSTRACT
The effect of different winemaking techniques on the polyphenolic components and color of wines at racking and after 12 months of aging 
was studied. Over a three-year period of time, a comparison was conducted on three maceration/fermentation techniques: maceration 
submerged cap, utilizing a horizontal rotor-vinificator in which the pomace was continuously submerged in the must; maceration emerged 
cap, the pomace was mixed with the must utilizing appropriate pumping-over coupled with delestage cycles; and the other conventional 
method in which the pomace was mixed with the must using simple punching. Among the winemaking technique there were differences 
in color intensity, in total anthocyanins, in pro-anthocyanidins, and in total polyphenols. The wine produced by horizontal rotor-vinificator 
gave better results for all phenolic components, decidedly higher with respect to the conventional method and a bit less with respect to the 
maceration emerged cap. From an organoleptic point of view, horizontal rotor-vinificator wines confirm the analytic data, demonstrating a 
stronger structure and a higher tannic aggressiveness.

INTRODUCTION

The colored substances found on 
the grapes represented by the antho-
cyanins are primarily composed of 
anthocyanins tri-substituted (Suriano 
et al., 2005 and 2008) in the lateral 
ring and by the acylated forms (sum 
of acetyl and cinnamoyl anthocya-
nins) less reactive to the effects of 
the PPO enzymes which principally 
attack the di-substituted anthocya-
nins. The anthocyanin content in the 

grapes is average-high, especially 
when compared with autoctonous 
varieties of the area such as San-
giovese and Aglianico; is a vine very 
reactive to the environment and to 
the growth methods used in manag-
ing the vineyard. The Nero di Troia 
grapes are very rich in tannins and 
are easily extracted, species when 
they reach excellent content in re-
ducing sugars and total acids. Con-
sequently, if the grapes reach opti-
mum levels of maturation (phenolic 
maturity), due to the wealth in poly-

S. SurIaNo* - G. CECI - T. TaMBorra
Consiglio per la Ricerca in Agricoltura - Unità di Ricerca per l’Uva da Tavola e la Vitivinicoltura in Ambiente Mediterraneo - Cantina Sperimentale 
di Barletta - Via Vittorio Veneto 26 - 76121 Barletta - Italy
*email: serafino.suriano@entecra.it

IMpaCT of dIffErENT
WINEMakING TEChNIquES
oN polyphENolIC CoMpouNdS
of NEro dI TroIa WINE
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phenol compounds, in anthocyanins 
and in tannins, great typical wines 
can be obtained, suitable for lengthy 
aging and gifted with a high degree 
of originality.
The goal of the red winemaking is 
the maximum extraction of the an-
thocyanins from the skins and in 
variable quantities of the tannins 
from the skins and from the seeds 
in relation to the type of wine to be 
produced (Corona and Finoli, 2004; 
Marais, 2003; Fulcrand, 2006; Um-
marino et al., 2001). Contact with 
the solid parts of the must is con-
sidered fundamental not only for 
the extraction of the tannins and 
anthocyanins but especially for the 
functions that these compounds 
play in order to stabilize color dur-
ing conservation. Most traditional 
maceration methods use different 
techniques to improve the extrac-
tion process, whether physical (mac-
eration length, temperature, CO2, 
pressure produced during alcoholic 
fermentation or of other exogenous 
gases) or chemical (SO2 addition), 
biochemical (use of maceration en-
zymes), and/or mechanical (pump-
overs, cap punchings) (Ribereau-
Gayon et al., 1998; Sacchi et al., 
2005; Glories 1984a and 1984b; 
Lee and Jaworski, 1987; Iacono et 
al., 1993).
Several experiments were conduct-
ed in Northeastern Italy in which it 
was apparent that winemaking tech-
niques based on the delayed extrac-
tion of the anthocyanins or on the 
separation of the must anthocya-
nins (Cravero et al., 2003) produced 
more color and higher concentra-
tions of anthocyanins.
With the aim to follow extraction 
processes of polyphenolic com-

pounds and their evolution in the 
wine during conservation, three 
winemaking technique were com-
pared: a conventional type, doing 
two punching-down of cap a day 
in air; a submerged cap using a ro-
tary steel vat; a with pumping-over 
and delestage using a vertical tank.

MATERIALS  
AND METHODS

Experimental design 
and winemaking

The experiment was conducted dur-
ing 2006, 2007 and 2008 vintages 
at Azienda Rivera SpA in Andria (Ba) 
and at Experimental Cellar of CRA-
UTV, Barletta. Grapes used in the 
experiment came from a Nero di 
Troia vineyard cultivated in north 
of Bari (Apulia region, Italy) which 
is part of the DOC “Castel del Mon-
te” area. The composition of the raw 
materials by determining the global 
indexes of the skin and seed poly-
phenols was studied (Di Stefano 
and Cravero, 1991; G.U. No. 272, 
1990).
Three winemaking techniques in 
the three vintages in question were 
compared:
The first was a conventional type 
(Control = C) conducted in the 
Experimental Cellar of Barletta. 
The grapes were destemmed and 
crushed, followed by addition 5 g 
Q-1 of SO2 and 1.5 g kg-1 of tartaric 
acid. The must with pomace was in-
troduced in a steel tank and after 
few hours lyophilized yeasts of the 
commercial strain Uvaferm CM pre-
viously hydrated in water were add-
ed. Subsequently, two pump-over in 

air, every 12 hours until fermenta-
tion complete. No temperature con-
trol winemaking.
The second winemaking technique 
was by submerged cap (Horizontal 
Winemaker-Tank = H.Wt), employ-
ing a rotary steel vat composed of 
two horizontal and concentric cy-
lindrical tanks. The internal (riddled) 
tank was filled with the pressed 
grapes which was kept submerged 
in the liquid phase (must/wine). The 
frequency and the duration of the 
rotation were programmed by elec-
tronic commands and set as follows: 
every 3 hours a rotation of 1 minute 
at minimum speed, every two turns 
alternating directions. Grapes 
destemmed and crushed were intro-
duced into this rotary vats, then the 
same operations were carried out 
as in C and subjected to controlled 
temperature of approximately 25°C.
The third method used a vertical cy-
lindrical tank (Vertical Winemak-
er-Tank = V.Wt) in which pumping-
over was conducted twice a day 
for the first two days of fermenta-
tion, and subsequently pumping-
over was conducted three times 
a day and 1 delestage a day until 
reaching 8-9% of alcohol. There-
after and until completion of the 
fermentation, one pumping-over 
and one delestage were conducted 
daily. Once again the grapes were 
initially destemmed and crushed, 
introduced in the vertical tank the 
same operation were carried out as 
in C and subjected to a controlled 
temperature of approximately 25°C.

Grapes and must composition

Three hundred and fifty berries 
grape were considered, then 2 
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samples consisting of 20 each ber-
ries were withdrawn from them (3 
replicates). Berries were separated 
into skins, seeds and pulp. The pulp 
was pressed and the must obtained 
was analysed for sugar, pH and to-
tal acidity according to EEC 2676 
standard procedure.
The seeds of 20 berries were sepa-
rated from the pulp by means of a 
lancet whereas the skins were care-
fully scraped from the pulp. Succes-
sively, seeds and skins were sepa-
rately put into 200 mL beakers con-
taining 50 mL of a tartaric buffer 
solution at pH 3.20. The buffer so-
lution was previously prepared by 
dissolving 5 g tartaric acid, 22 mL 
of 1 N NAOH, 2 g sodium metabi-
sulfite, and 125 mL 95% ethanol 
in distilled water up to a final vol-
ume of 1 L in a calibrated flask. The 
final pH was carefully controlled. 
Seeds and skins were kept in the 
buffer solution for 24 h (in the dark, 
at room temperature) and then fil-
tered, brought to volume (100 mL) 
with buffer tartaric.
Determination of total anthocya-
nins, total polyphenols flavonoids, 
proanthocyanidins and flavans to-
tal anthocyanins, total flavonoids, 
proanthocyanidins and flavans re-
acting with vanillin in the skins and 
seeds extracts were determined by 
spectrophotometric method (Um-
marino et al., 2001; Di Stefano et 
al., 1991). Phenolic compounds of 
wines were determined using a UV/
VIS Mod. Lambda 25 double beam 
high prestation, PC Spectrophotom-
eter (Perkin Elmer SpA). The total 
anthocyanins index was expressed 
as malvidin 3-glucoside and cal-
culate by expression following: 
Emax vis x 16.17 x d x V/P (d=dilutions; 

V=buffer solution for the skins of 20 
berries; P=weight of 20 berries); 
the total poliphenols index ex-
pressed as (+) - catechin = E1cm,750nm 

x 173.3 x d x V/P (d=dilutions; V= 
buffer solution for the skins of 20 
berries; P=weight of 20 berries);
the total flavonoids index were ex-
pressed as (+) - catechin = Emax uv x 
82,4 x d x V/P and calculate with 
method grafics of Di Stefano et al. 
(1989); 
the flavanols reactive to vanillin 
(flavonols vanillin assay) were ex-
pressed as (+) - catechin = A x d 
x V/P (A = 314,23 x VE (500 nm 
absorbance difference between the 
test with the vanilla and one with-
out) -12,91); 
the proanthocyanidins content 
was determined after acid hydroly-
sis with warning (Bate-Smith reac-
tion) using a ferrous salt (FeSO4) as 
catalyst and expressed as cyanidin 
chloride and calculate = (E’ – E’0) x 
1162,5 x d x V/P.
The anthocyanins profile was deter-
mined by HPLC (Ummarino et al., 
2001; Di Stefano et al., 1991). An 
HPLC 1100 series Agilent technolo-
gies with gradient system and diode 
array detector was used for analy-
ses on a ODS RP-C18 Hypersil 100 
x 2.1 (5 µm) column with a guard 
ODS Hypersil 20 x 2.1 mm (5 µm). 
The samples were absorbed on C18, 
eluted with methanol, evaporated 
under vacuum, taken up with 1 ml 
of methanol H3PO4 (40:60), filtered 
and injected into an HPLC. Separa-
tion was carried out at 35°C, using 
solvent A = Formic acid 10% and B 
formic acid 10% + methanol 50%. 
The flow rate was 0.25 mL·min and 
the injection volume 10 µL with the 
following cromotographic condition: 

linear gradients, from 72% A to 55% 
of A in 15 min; from 55% A to 30% 
of A in 20 min; from 30% A to 10% 
of A in 10 min; from 10% A to 1% 
of A in 5 min; from 1% A to 72% 
of A in 3 min.

Wine composition

The wines were analyzed after rack-
ing and after 12 months of aging ac-
cording to EEC Regulation 1676/90 
and involved: alcohol level, sugar 
content, total extract, volatile acid-
ity and pH. The total polyphenols, 
total anthocyanins, colour intensity 
and hue (tint) were determined by 
spectrophotometry (Di Stefano et
al., 1989). The total anthocyanins 
index was expressed as malvidin 
3-glucoside and calculate by ex-
pression following: 
Emax vis x 16.17 x d (d=dilutions); 
the anthocyanin monomers after 
separation and absorption on car-
trige C18 Set Pak were eluted with 
5 mL of acetonitril and diluted with 
ethanol hydrochloric and calculated 
Emax vis x 16.17 x d (d=dilutions); 
the total polyphenols index ex-
pressed as (+) - catechin = E1cm,750nm 

x 186.5 x d (d=dilutions); 
the total flavonoids index were ex-
pressed as (+) - catechin and calcu-
late with method grafics of Di Ste-
fano et al. (1989); 
the flavanols reactive to vanillin 
(flavonols vanillin assay) were ex-
pressed as (+) - catechin = 290.8 
x VE x d (VE= 500 nm absorbance 
difference between the test with the 
vanilla and one without; d=dilution); 
the proanthocyanidins were calcu-
late = E’ – E’0 x 1162,5 x d /2 (E’ – E’0 

= adsorbance difference between 
the sample heated and non heated); 
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colour intensity and hue were esti-
mated by measuring absorbance at 
420, 520 and 620 nm according to 
EU Regulation 1990. In addition, a 
study was conducted on the break-
down of absorbancy at 520 nm in 
relation to the contribution provid-
ed by the monomer anthocyanins 
(dAl%), from pigments reactive to 
SO2 (dAT%) and from those not 
reactive to SO2 decoloring action 
(dTAT%) following the methods in-
dicated by Di Stefano et al. (1997). 
Colour intensity and hue were esti-
mated by measuring absorbance at 
420, 520 and 620 nm according to 
EU Regulation 1990. The wines pro-
duced were subjected to cold set-
ting and filtering and approximately 
8 months there after sensorial anal-
yses were conducted at the CRA-
UTV experimental cellar of Barletta.

Sensory analysis

The sensory analysis was carried out 
by the group of tasters of CRA-UTV 
experimental cellar of Barletta. The 
wines of the trials were subjected to 
discriminatory test (duo-trio test) and 
descriptive tests. During the tasting, 
simultaneously with each duo-trio 
test tasters were also asked to in-
dicate, in a pair wise comparison, 
which of the two wines in com-
parison was more bitter and more 
astringent. For descriptive tests 
has been developed a board with 
wheels astrutturate scale (60 mm in 
length), with descriptors selected by 
the method of pre-determined list 
of wines on the market and check 
on the experimental wines. The list 
of descriptors of olfactory Guinard-
Noble Was used as amended and 
supplemented to the descriptors of 

color and flavor that is widely used 
in previous experimental work 
(Ubigli, 2004). The wines of three 
vintages were tasted in May follow-
ing the vintage. The results were 
processed by ANOVA and Duncan 
test (p = 95%). At each experimental 
wine was also under-test in order to 
the agreeableness (processing with 
Friedman test, p = 95%).

Statistical analysis

In order to verify the effect of the 
treatments on wine composition, 
varying the grape quality (vintage 
effect), the chemical and physical 
data at racking and after 12 months 
of aging were processed by com-
plete two factor ANOVA (for com-
parison of treatments and vintage) 
and Duncan’s test (SPSS for Win-
dows 1999; SPSS, Chicago, IL). The 
discriminating capacity of ANOVA 
is limited by having only two repli-
cates for treatment for year (lower 
number of degrees of freedom of 
the error).

RESULTS  
AND DISCUSSION

Grapes composition

Average composition of the grapes 
and the analytical characteristics of 
the Nero di Troia grape juice are re-
ported in Table 1. Since all the grapes 
came from the same experimental 
vineyard, the variability due to ef-
fect of the vintage (year) is particu-
larly evident. The parameters linked 
at the grape, average weight berry, 
average weight seeds and the ratio 
between seeds weight/berry weight 

were less in the 2006 with respect to 
the two subsequent vintages. Among 
these, the average weight berries is 
a very important parameter. A previ-
ous study (Suriano et al., 2005) found 
how average weight berry parameter 
is fundamental for this variety, and 
it was demonstrated that the small 
berry gave better enological results 
than others varieties at large berry. In 
small berry, the ratio between juice/
skin is lower in comparison with 
large berry, with the result that with 
the same grape weight, the quantity 
of anthocyanins and tannins that pass 
from the skin into must with macera-
tion is higher in small berry grapes.
Technological maturity parameters, 
such as reducing sugar, total acid-
ity and pH, indicate that the grapes 
reached an excellent maturation 
level during all three years exam-
ined. Content of reducing sugars 
between 220 and 240 g L-1 guaran-
tee a rather high alcoholic content, 
supported (as shown) by excellent 
levels of polyphenolic substances, 
necessary to obtain wines of great 
quality and typicality.
As regard to the acid component, 
the high pH and the scarce total 
acidity values can be observed, typi-
cal of this variety of the Southern 
Italy. The total acidity was lower in 
the grapes with a higher sugar level. 
A factor that could have impacted 
the acidity is the potassium content 
in the must, which together with the 
other cations provokes the salifica-
tion of the organic acids and modi-
fies the total acidity. In fact, the po-
tassium and calcium contained in 
the 2007 vintage must was higher 
than the other two vintages. The 
presence and the quantity of these 
elements, together with the other 
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cations in the must, are in relation to 
several factors, among which the na-
ture of the soil, climatic conditions, 
levels of fertilizer used, plant-health 
treatments used in the vineyard are 
predominant.

Phenolic content of grapes

Polyphenol content of the grapes 
are indicated in Table 2. During of 
the three-years period, the grapes 
were characterized from a phenol-
ic point of view. Notwithstanding 
the different climatic conditions, 
the phenolic profile of some indi-
ces was found to be a specific char-
acteristic of the grape variety. In 
fact, the anthocyanin profile of the 
grapes was more or less the same 
over the three years, with no-sig-
nificative statistically differences. 
This parameter is characterized by 
a prevalence of the tri-substituted 
anthocyanins such as malvidine 
3-glucoside with respect to the di-
substituted anthocyanins (cyanidin 
3-glucoside, peonidin 3-glucoside). 
Higher percentage of tri-sustituted 
anthocyanin forms causes greater 
color stability and less susceptibil-
ity to oxidation over time. This is a 
characteristic linked more to the ge-
netic component of the variety than 
to the pedo-climatic component.
The polyphenolic composition of 
the skin is qualitatively and quan-
titatively different from that of the 
seeds since the skins are richer 
in phenolic compounds than the 
seeds. The total flavonoids concen-
tration of the skins at vintage varies 
from an average of 2501 mg kg-1 for 
the 2006 vintage to 2868 mg kg-1

for the 2007 vintage. The index of 
anthocyanins, responsible for color, 

varies from average of 813 mg L-1 in 
2008 to 1004 mg L-1 in 2007.
The ratio between polyphenol in-

dexes/ proanthocyanidins indexes 
of the skins is always less than 1. 
This parameter is also maintained 

Table 1 - Average chemical and physical composition of the grapes at harvest over three years.

Parameter Vint. 2006 Vint. 2007 Vint. 2008

Average berry weight (g) 2.53±0.21 2.86 ±0.21 2.95±0.17
Grapes seeds berry (n. mean) 2.00±0.10 1.72±0.11 1.92±0.11
Average weight seeds for berry (mg) 38.2±3.00 46.5±1.20 49.1±1.10
Seeds incidence - berry weight (%) 1.50±0.12 1.63±0.12 1.66±0.10
Reducing sugar (g L-1) 232±15.1 240±11.0 220±12.1
pH 3.70±0.02 3.90±0.03 3.62±0.03
Total acidity (g L-1) 5.20±0.22 4.32±0.16 5.72±0.23
Tartaric acid (g L-1) 5.40±0.22 3.61±0.16 5.65±0.19
Malic acid (g L-1) 1.30±0.14 1.28±0.12 1.92±0.12
Potassium (mg L-1) 1570±15.1 1650±20.1 1345±22.2
Calcium (mg L-1) 95.1±8.10 105±9.10 76.3±5.10

Mean±Standard deviation of three replicates of the same sample.

Table 2 - Average values over three years of polyphenolic composition of Nero di Troia grapes.

Skins extract Vint. 2006 Vint. 2007 Vint. 2008

Total polyphenols (mg/kg) 2825 b 2726 ab 2250 a
Total flavonoids (mg/kg) 2501 a 2868 b 2570 a
Total anthocyanins (mg/kg) 919 ab 1004 b 813 a
Proanthocyanidins (mg/kg) 2957 b 2765 a 2812 a
Flavans, vanillin (mg/kg) 1066 b 822 a 1215 c

Anthocyanins
Delfinidin 3-G (%) 3.1 b 2.2 a 4.3 c
Cyanidin 3-G (%) 1.5 a 1.7 a 2.1 b
Petunidin 3-G (%) 4.6 b 4.1 a 5.0 b
Peonidin 3-G (%) 5.4 a 6.3 b 5.2 a
Malvidin 3-G (%) 32.0 a 34.0 b 31.8 a
Acetylated forms (%) 24.1 ab 25.4 b 22.6 a
Coumarylated forms (%) 29.3 b 26.3 a 29 b

Seeds extract
Total polyphenols (mg/kg) 1760 c 1498 b 1184 a
Total flavonoids (mg/kg) 809 c 709 b 584 a
Proanthocyanidins (mg/kg) 1530 c 1321 b 697 a
Flavans, vanillin (mg/kg) 1188 c 1103 b 564 a
HCTA (mg/kg) 175 b 198 b 112 a

Means significantly different at p < 0.050 by Duncan’s post - hoc test.
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in the wines and is characteristic 
of red grapes varieties from high 
degree of aging, typical of Nero di 
Troia and Nebbiolo.
Proanthocyanidins are primarily 
found in the skin rather than in the 
seeds. Knowing where tannins are 
located in the various parts of the 
berry is of significant technologi-
cal importance, because influence 
winemaking techniques and there-
fore the production of wines with 
less/major astringency and bitter-
ness could be obtained. High an-
thocyanins and tannins concentra-
tion, the ratio between polyphenol 
index/proanthocyanin indexes and 
the profile of the monomer antho-
cyanins are all characteristics for 
the final wine which render Nero 
di Troia easily recognizable.

Wines at racking

At racking no difference was ob-
served among the treatments for 
malic acid, volatile acidity, reduc-

ing sugar, and total SO2 (Table 3). 
All the wines had reached an ex-
cellent alcoholic degree, with val-
ues that was statistically signifi-
cantly positive in V.Wt and H.Wt 
than the control (C). Statistically 
significant differences emerged for 
the total extract and tartaric acid; 
H.Wt showed values that are higher 
compared to the other two wines 
especially for regards tartaric acid. 
The wines from vintage 2006 were 
statistically different (Table 3) from 
the wines produced in 2007 and 
2008. Thus, the 2006 wines showed 
a higher alcoholic content and dry 
extract than the other wines of vin-
tage respective. The 2008 wines 
had a significantly lower alcohol-
ic degree and pH; these also had 
the highest total acidity and tartaric 
acid concentration and represent 
indexes of a lower degree of grape 
ripeness. The 2007 wines had lit-
tle acidic strength, probably due 
potassium higher contents, which 
causes the organic acids salification 

and modifies the parameters of the 
wine’s acidity resulting an increase 
of pH and reduction of total acidity.

Polyphenolic composition 
and wine color

Table 4 shows the quantification re-
sults of the polyphenolic substances 
and the chromatic indexes of the 
wine at racking. Among the three 
treatments, in general, the wines 
show a high total polyphenols 
content, with high tenors in pro-
anthocyanidins, in flavans reactive 
to vanillin and high dosages of total 
anthocyanins. With respect to these 
parameters, the wines were statis-
tically different. Wine obtained by 
H.Wt was statistically discriminated 
from the C in higher concentrations 
of pro-anthocyanidins (3980 mg L-1

in H.Wt and 3595 mg L-1 in C), of 
flavans reactive with vanillin (1964 
mg L-1 in H.Wt and 1719 mg L-1 in 
C), of total anthocyanins (629 mg 
L-1 in H.Wt and 529 mg L-1 in C), of 

Table 3 - Average values over three years of chemical parameters of the wines at racking. Effects of treatment (winemaking techniques) and of year.

Parameter Treatment effectx Year effectz

C H.Wt V.Wt Vint. 2006 Vint. 2007 Vint. 2008

Alcohol (%V) 13.08 a 13.31 ab 13.46 b 14.01 c 13.53 b 12.31 a
Reducing sugar (g/L) 3.05 a 3.13 a 3.12 a 3.60 b 3.01 a 2.600 a
Total extract (g/L) 36.23 b 37.26 c 35.41 a 39.64 c 32.60 a 36.62 b
Extract without sugar (g/L) 34.20 a 35.10 b 33.72 a 37.30 c 30.61 a 35.04 b
pH 3.81 b 3.76 a 3.72 a 3.81 b 3.85 b 3.62 a
Total acidity (g/L) 5.92 a 5.80 a 6.02 a 5.94 b 5.04 a 6.62 c
Tartaric acid (g/L) 2.85 b 3.04 b 2.22 a 3.02 a 2.85 a 3.10 b
Malic acid (g/L) 2.08 a 2.02 a 2.21 a 2.74 b 1.62 a 2.42 b
Volatile acidity (g/L) 0.41 a 0.43 a 0.38 a 0.42 b 0.41 b 0.35 a
Total SO2 (mg/L) 44.10 a 41.12 a 39.19 a 35.21 a 28.15 a 60.08 b

x Values represent the mean (n=6) for each treatment of the determinations done in duplicate for the three years;
z Values represent the mean (n=6) of the determinations done in duplicate for the three compared treatments.
Means significantly different at p < 0.050 by Duncan’s post - hoc test.
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monomer anthocyanins and color 
intensity. Wine obtained by V.Wt 
had similar compositions com-
pared with wine of C (T. polyphe-
nols 2832 mg L-1 in V.Wt and 2943 
mg L-1 in C; flavans reactive with 
vanillin (1689 mg L-1 in V.Wt and 
1719 mg L-1 in C), except for the 
level of total anthocyanins and pro-
anthocyanidins (C lower values). 
V.Wt was statistically different from 
H.Wt because of a lower level total 
anthocyanins, monomer anthocya-
nins and color intensity (E420+E520). 
There was no significant difference 
between treatments for hue (E420/
E520) at wine pH. The extraction pro-
cesses of the colour and polyphe-
nolic component were better in the 
rotary fermenter (H.Wt). The pom-
ace continuously submerged in the 
must during fermentation and the 

continuous blending allowed for a 
higher degree of change in the liq-
uid phase in contact with the skins. 
This led to a better dissolution of 
the tannins and colour substances 
from skin cell into liquid phase rep-
resented initially by must and later 
by wine.
With respect to the data relating 
to the fractionation of color at the 
absorbance of 520 nm calculated 
to the pH of the wine and to pH 
0.6, more or less evident differenc-
es can be noted among the treat-
ments. H.Wt and V.Wt wines are 
significantly different from C wines 
for a greater contribution (to wine’s 
pH) of the class of pigments reac-
tive to SO2 (dAT 39.3% in H.Wt and 
42.1% in V.Wt). The contribution 
of these components is due to the 
fact that during fermentation and 

in the initial phases of maceration 
reactions occur that involve acet-
aldehyde, anthocyanins and fla-
vans with the formation of still-de-
colorable compounds to a greater 
extent in H.Wt and V.Wt than with 
Control. Significantly differences to 
pH 0,6 are found in H.Wt and V.Wt 
fermentations on all classes of mon-
omer anthocyanins (dAL 26,9% in 
H.Wt and 24.4% in V.Wt) pigments, 
anthocyanins reactive to SO2 (dAT) 
and not reactive to SO2 (dTAT).
Regarding the effect of year, differ-
ences in the measured component 
levels seasons are naturally ascribed 
to differences in grape composition 
at harvest, caused by differences in 
climatic condition and grape matu-
rity. The wines produced in 2007 
contained highest content in total 
polyphenols, total anthocyanins, 

Table 4 - Average values of polyphenolic and color parameters of wines obtained with three winemaking techniques and over three years at racking.

Parameter Treatment effect x Year effect z

C H.Wt V.Wt Vint. 2006 Vint. 2007 Vint. 2008

Total polyphenols (mg/L) 2943 ab 3055 b 2832 a 3030 b 3081 c 2546 a
Total flavonoids (mg/L) 1844 b 1831 b 1777 a 1992 c 1524 a 1935 b
Flavans, vanillin - V (mg/L) 1719 a 1964 b 1689 a 1984 b 1686 a 1703 a
Proanthocyanidins - L (mg/L) 3595 a 3980 c 3728 b 3785 b 3839 c 3679 a
V/L ratio 0.48 a 0.49 a 0.45 a 0.52 b 0.44 a 0.46 a
Total anthocyanins (mg/L) 529 a 629 c 587 b 584 b 631 c 530 a
Monomer anthocyanins (mg/L) 351 a 399 b 365 a 374 b 332 a 408 c
E420/E520 wine pH 0.51 a 0.5 a 0.5 a 0.5 a 0.53 b 0.49 a
E420 + E520 wine pH (P.O.1cm) 12.72 a 14.08 c 13.20 b 12.34 a 14.24 c 13.44 b
dAL wine pH (%) 22.1 a 23.1 b 22.4 a 25.6 b 18.9 a 25.6 b
dAT wine pH (%) 55.9 a 60.8 b 61.9 b 64.8 c 60.9 b 51.8 a
dTAT wine pH (%) 22.0 b 16.1 a 15.7 a 9.6 a 20.2 b 22.6 b
dAL pH 0 (%) 57.8 b 59.5 c 55.5 a 71.8 c 40.3 a 60.7 b
dAT pH 0 (%) 35.5 b 33.5 a 36.1 b 22.2 a 51.1 c 31.8 b
dTAT pH 0 (%) 6.7 a 7.0 a 8.4 b 6.0 a 8.6 c 7.5 b

xValues represent the mean (n=6) for each treatment of the determinations done in duplicate for the three years;
zValues represent the mean (n=6) of the determinations done in duplicate for the three compared treatments.
Means significantly different at p < 0.050 by Duncan’s post - hoc test.
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pro-anthocyanidins and color inten-
sity compared to 2006 and 2008. 
The favorable climatic conditions 
determined a good level of tech-
nological maturity of the grapes 
but also an excellent level of phe-
nolic maturity. The significant ef-
fect of 2007 was that wines with an 
excellent structure were produced 
and aromatic notes typical of great 
wines, suitable for aging. The wines 
from those three years were statisti-
cally different in the dAT e dTAT pa-
rameters measured at wine pH and 
for all parameters at pH 0.6. The 
contribution to the absorbance at 
520 nm by pigments not bleachable 
by SO2 (dTAT) at wine pH was sta-
tistically lower for the 2006 wines 
than for 2007 and 2008. 2006 
wines show differences for the high-
er percentages of dAT compared to 

the wines from the other two years. 
Moreover, the ionized anthocyanin 
pigments (pH 0.6) in the 2006 vin-
tage were prevalently in the form 
of monomer anthocyanins (dAL); 
in fact, the color is represented by 
71.8% of these compounds, signifi-
cantly higher than 2007 and 2008. 
The differences in the percentage 
distribution of pigment probably are 
due to the number of pump-over 
or punching-down of cap or to the 
variation of the quantity of oxygen 
during the vinification processes.

Aging of wines

Table 5 indicates the results on 
the polyphenolic composition and 
color parameter of wines obtained 
with three winemaking techniques 
after 12 months from racking. Dur-

ing conservation the parameters 
relating to the polyphenolic com-
pounds undergo a natural evolu-
tion, manifested by a progressive 
diminution of the total flavonoids, 
total polyphenols, flavans reactive 
to vanillin and of the pro-anthocy-
anins. At the end of the period in 
question, the most important dif-
ferences among the treatment con-
cerned the polyphenols. The most 
consistent and significant loss oc-
curred with the total flavonoids, 
with a reduction of 26.7, 32.7 and 
38%, respectively, in the H.Wt, 
V.Wt and C. The proanthocyanidins 
and flavans reactive with vanillin 
decreased during aging for all trial 
and H.Wt maintained significant-
ly higher proanthocyanidins than 
the Control and V.Wt. The C had 
significantly lower values of total 

Table 5 - Average values of polyphenolic composition and color parameters of wines obtained with three winemaking techniques and over three 
years, after 12 months of racking.

Parameter Treatment effectx Year effectz

C H.Wt V.Wt Vint. 2006 Vint. 2007 Vint. 2008

Total polyphenols (mg/L) 2247 a 2620 c 2322 b 2400 b 2588 c 2201 a
Total flavonoids (mg/L) 1140 a 1342 b 1195 a 1362 b 1104 a 1210 ab
Flavans, vanillin - V (mg/L) 1112 a 1300 a 1177 a 1321 c 1038 a 1229 b
Proanthocyanidins - L (mg/L) 2440 a 2854 c 2685 b 2330 a 3136 c 2512 b
V/L ratio 0.46 a 0.47 a 0.46 a 0.56 c 0.34 a 0.48 b
Total anthocyanins (mg/L) 276 a 380 b 289 a 345 c 291 a 308 b
Monomer anthocyanins (mg/L) 95 a 139 b 97 a 118 b 93 a 120 b
E420/E520 wine pH 0.72 a 0.77 b 0.79 b 0.73 ab 0.87 b 0.68 a
E420 + E520 wine pH (P.O.1cm) 10.12 a 11.72 c 10.73 b 9.99 a 12.38 b 10.20 a
dAL wine pH (%) 8.2 b 7.1 a 7.0 a 8.3 b 3.1 a 11.4 c
dAT wine pH (%) 34.9 a 39.3 b 42.1 c 34.3 a 36.8 b 34.8 a
dTAT wine pH (%) 56.9 c 53.6 b 50.9 a 57.4 b 60.1 c 53.8 a
dAL pH 0 (%) 29.6 c 26.9 b 24.4 a 34.9 c 17.5 a 28.4 b
dAT pH 0 (%) 44.8 a 46 b 44.7 a 40.3 a 49.3 c 45.9 b
dTAT pH 0 (%) 25.6 a 27.1 b 30.9 c 24.8 a 33.2 c 25.7 b

xValues represent the mean (n=6) for each treatment of the determinations done in duplicate for the three years;
zValues represent the mean (n=6) of the determinations done in duplicate for the three compared treatments.
Means significantly different at p < 0.050 by Duncan’s post - hoc test.
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polyphenols than H.Wt. The evolu-
tion of the total anthocyanins, of the 
monomer anthocyanins and of the 
color intensity after 12 months from 
racking determine more consistent 
and statistically significant losses 
in C rather than to V.Wt and H.Wt. 
The decrease in total anthocyanin 
content is associated with a loss of 
color (E420+E520) and an increase of 
hue (E420/E520). The differences in 
color intensity remain positive and 
in favor of H.Wt.
The wines of the three years were 
different for all phenolic com-
pounds with a progressive decrease 
observed after 12 months aging. The 
decrease in total anthocyanins and 
monomeric anthocyanins content 
was more significant in the wines 
from 2007 compared to the wines 
from the other two vintage. Proan-
thocyanidins content decreased sig-
nificantly in the order 2006 > 2008 
> 2007. Similary, the decrease of 
flavans reactive with vanillin was 
with same order in three vintages. 
The percentage of the pigments that 
contribute to the determination of 
the absorbancy at 520 nm at pH of 
the wine in Table 5 was reported.
The obtained information indicates 
that all the wines had a similar evo-
lution with a steady diminution of 
absorbancy fraction at 520 nm at-
tributable to the nomoner antho-
cyanins (dAl) and a further diminu-
tion of the dAT fraction, while an 
increase was noted in the absorb-
ancy fraction at 520 nm attributable 
to the non-colorable pigments of 
SO2 (dTAT). After 12 months, the C 
wine showed 56,9% of dTAT pig-
ments, higher of 3,3 and 6 percent-
age points with respect to H.Wt and 
V.Wt wines. Consequently, the dAl 

and dTA values in the same wine 
proved to be lower. It would there-
fore seem that the wine made from 
C has undergone a faster aging. 
This may be due to an increase in 
temperatures which in turn caused 
faster oxidation and polymeriza-
tion of the polyphenolic substanc-
es. The data at pH 0,6 in which 
the maximum level of coloration 
is obtained, after 12 months aged 
showed that the wines produced 
with V.Wt evolved more rapidly 
than the other two methods, with 
the formation of a larger quantity of 
polymer pigments not de-colorable 
with the SO2 (dTAT 8.4% in V.Wt, 
6.7 and 7.0%, respectively in C and 
H.Wt). The purpose of wine aging 
is to trigger the formation processes 
of these pigments (dTAT) that rep-
resent the most evolved and stable 
forms of the anthocyanin polymers.

Sensorial analyses

The chemical-sensorial characteris-
tics that were taken into considera-
tion and that identify the typicality 
of this variety are represented: on 
a color level of the wine by ruby 
red and red with purple highlights; 
floral was selected on an olfactory 
level with violet, spicy with clove, 
wild berries with raspberries/black-
berries, cherry and dried prunes; on 
a taste level by the acidity, by the 
bitter, by the astringent and by the 
structure. Special importance was 
given to the structure of the wine 
linked to the nature of the polyphe-
nol components, or to the tannin 
and consequently to astringency.
Wines were subjected to sensori-
al analyses and comparisons were 
made with descriptive tests, with 

a judgment expressing the overall 
pleasantness of the wine. A wheel 
chart was used composed of the 
previous descriptions of the visual, 
olfactory and taste characteristics. 
From an examination of the results 
of these tests (Figs. 1, 2 and 3), it 
can be observed that:
- wines of 2008 vintage subjected 
to discriminating tests did not show 
significant differences even with re-
spect to the preference and pleas-
antness;
- wines of 2007 vintage were differ-
entiated especially with respect to 
the significantly more intense color 
for H.Wt and for the more marked 
purple highlights than at the Con-
venzional technique (C); this con-
firms the analytical data relating to 
total anthocyanins content and the 
colour intensity. With respect to the 
olfactory characteristics, statistically 
significant differences were noted 
for the “cherry” and “dried prunes” 
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descriptors in favor of wines pro-
duced with H.Wt and V.Wt (strong-
er intensity) when compared the 
wines produced with Convention-
al tecnique (C). Moreover, for the 
same year, since the H.Wt wine was 
richer in polyphenolic substanc-
es, it was considered significantly 
more structured and more astrin-
gent, while significant differences 
for acidity did not emerge. With re-
spect to the opinions as to overall 
pleasantness, H.Wt wine was sig-
nificantly statistically preferred over 
the other two wines;
- wines of 2006 vintage only tend-
ed to differentiate themselves with 
respect to pleasantness and to the 
preference but in reality the re-
sults did not indicate statistically 
significant differences. It is clear 
from the analyses and by descrip-
tion of the wines conducted with 
the wheeled chart instead that the 
Conventional technique (C) dif-
fered from the other techniques for 
the acidic component and did not 
show differences for the bitter com-
ponent. Wines produced with H.Wt 
and V.Wt are significantly different 
when compared to the Convention-
al technique because they present 
a more intense astringency, more 
hints of dried prunes and a stronger 
structure.

CONCLUSIONS

The extraction processes for the 
phenolic and colour component 
are better results in horizontal ro-
tary fermenter (H.Wt). The pom-
ace continuously submerged in 
the must during fermentation and 
their continuous re-stirring facili-

Fig. 1 - Average sensory profile of wines, six months after the racking. Vintage 2006. The arrow sig-
nificant differences indicates at ANOVA at Duncan Test (p=95%).

Fig. 2 - Average sensory profile of wines, six months after the racking. Vintage 2007. The arrow sig-
nificant differences indicates at ANOVA at Duncan Test (p=95%).
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tated an increased change in the 
liquid phase in contact with the 
skins. This resulted in a better dis-
solution of the tannic and antho-
cyanins substances by cells of the 
skins in the liquid phase represent-
ed initially by the must and subse-
quently by the wine. 
In general, from an organoleptic 
point of view, all wines show an 
intense ruby red color, with an 
excellent structure, at times with 
a certain aggressiveness of a tan-
nic origin. Wines made with H.Wt 
were perceived more bitter and 
astringent than the Control wines. 
These last two characteristics can 
be attributed to increased extrac-
tion of phenolic compounds, and 
especially at catechins and tannins 
in H.Wt. On an olfactory level, the 
principal characteristics noted and 
identified were violet, wild ber-

ries and cherry more noticeable 
in wines obtained from Horizon-
tal Winemaking-tank and Vertical 
Winemaking-tank.
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ABSTRACT
This paper evaluates the effect of the production process and storage on the quality of extra vir-gin olive oil used as a covering medium for 
vegetable preserves. Acidity, peroxide value, spec-trophotometric indices (K232, K270 and ΔK) and total polyphenols were evaluated for 6 to 
12 months in the oil drained from vegetable preserves hand-canned in extra virgin olive oil. Our re-sults showed that many oil-vegetable 
interactions occurred in the preserves, and the extra virgin olive oil’s chemical characteristics experienced significant variation after processing 
and during conservation. Polyphenolic compounds showed a dramatic drop after pasteurisation and re-mained almost stable during the 
period of conservation, whereas significant changes during the entire period were revealed in the oxidative status of the oil, as measured by 
peroxide levels and spectrophotometric indices. The most important changes were found in K270, which, after a few months, reached values 
that were not compatible with those required for classification as an extra virgin olive oil. These results make the parameters normally used 
for assessing the quality and genuineness of extra virgin olive oil inadequate when they are used for vegetable preservation.

INTRODUCTION

The qualitative characteristics of an 
in-oil vegetable preserve depend on 
the interactions between traits of the 
canned vegetables and those of the 
oil used as a covering medium. Dur-
ing preservation, many bioactive mol-
ecules migrate from the vegetables to 
the oil and from the oil to the vegeta-
bles, reaching a dynamic equilibrium 
which not only depends on the char-
acteristics of oil and vegetables but 

also hinges on the technology of the 
preparation, the heat treatment, the 
amount of oxidative and hydrolytic 
degradation and, finally, the duration 
and conditions of the conservation 
(De Giorgi et al., 2000). This means 
that any vegetable oil preserve is not 
just a vegetable mixed together with 
oil, but is itself a new food whose 
characteristics are not the simple sum 
of the properties of original oil and 
vegetable (Ballarini et al., 2004).
During processing, vegetables under-
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go important modifications from me-
chanical and thermal shock: produc-
tion of ethylene, degradation of the 
cell membranes (and the consequent 
dispersal of enzymes and substrates), 
creation of cell walls, development of 
oxidative and enzymatic darkening 
reactions, increases in cellular respi-
ration and production of secondary 
metabolites (ketones, flavonoids, ter-
penes, alkaloids, tannins and alco-
hols) (Ballarini et al., 2004).
In addition, over time, the oil itself 
undergoes significant modification, 
primarily due to hydrolytic and ox-
idative processes in triglycerides, 
which are the main cause of qual-
ity deterioration of oil. The oxidative 
processes initially produce hydrop-
eroxides, which, in turn, generate al-
cohols, aldehydes, ketones and car-
boxylic acids, provoking the deterio-
ration of the preserve (De Giorgi et 
al., 2000). Hydrolysis of triglycerides 
determines the increase in free acids, 
which contributes to the oxidation. 
The amount of oxidative degradation 
occurring during conservation is the 
result of the interaction between pro-
oxidant (oxygen, unsaturated fatty ac-
ids, free acids, catalytic metals, expo-
sure to light, heat) and anti-oxidant 
(carotenoids, tocopherols, phenolic 
compounds) agents (De Giorgi et al., 
2000; Bendini et al., 2009).
These chemical and physical process-
es start with pasteurisation and con-
tinue during conservation (Bocca et 
al., 1990), greatly altering the chem-
ical and physical characteristics of 
both vegetables and oil. In turn, the 
organoleptic properties of the veg-
etables and oil, as well as those of 
the preserve as a whole, are strongly 
modified. In particular, oxidation has 
a strong impact on both the aroma 

and the taste of oil; it affects 1) the 
presence of volatile compounds, in-
cluding a drastic reduction in C6 al-
dehydes, alcohols and esters and an 
increase in several C5-C11 saturat-
ed aldehydes that are responsible for 
rancidity and 2) the presence of phe-
nolic compounds that are responsible 
for the bitter and pungent attributes 
of oil (Bendini et al., 2009).
These chemical transformations have 
very strong implications for the in-
terpretation of standards regulating 
canned vegetables with oil when the 
label declares that extra virgin olive 
oil is used. If one of the parameters 
of the oil falls outside established 
limits, the oil itself, and thus all the 
preserved food, becomes legally “in-
edible”, even if correctly processed. 
This makes the standards established 
for extra virgin oil inadequate when 
applied to oils used as a covering me-
dium in vegetable preserves.
A second relevant problem is relat-
ed to the selection of tools to fight 
fraud. It is essential to define wheth-
er the parameters normally used to 
classify olive oil as extra virgin can 
also be used for the oil in vegetable 
preserves.
Data on this matter in the scientific 
literature are scant and out-of-date. 
This paper illustrates the modifica-
tion of oil quality indicators in dif-

ferent vegetable in-oil preserves pro-
duced through a mild, hand-canning 
process. The main aim of our work is 
to validate the indicators used to as-
sert the quality and genuineness of 
oil used as a covering medium for 
preserves.

MATERIALS AND 
METHODS

Extra virgin olive oil

Three different extra virgin oils were 
used: monocultivar leccino, mono-
cultivar moraiolo and a blended ex-
tra virgin olive oil produced from a 
mixture of leccino, frantoio, moraio-
lo, itrana, pendolino and canino ol-
ives. Each extra virgin olive oil was 
produced from handpicked olives 
using a new mechanical two-phase 
continuous oil mill (running below 
27°C) from the Pieralisi Company, 
which is a major Italian oil-mill fac-
tory in production since 1888.

Vegetables

Zucchini, sweet peppers, aspara-
gus, artichokes and eggplants were 
harvested and processed within a 
week, as reported in Table 1. For 
each vegetable, two different levels 

Table 1 - Description of the preparation of the vegetables before in-oil canning, 
and the oil: vegetable ratio.

Water/vinegar NaCl Cooking time Pasteurisation Oil/vegetable ratio

Artichokes 2.5:10 3:10 40 g/L 5; 10; 15 min 35 min 2.2:10
Asparagus 2.5:10 3.75:10 40 g/L 5; 10; 15 min 28 min 5.2:10
Eggplants 3:10 3.2:10 40 g/L 3 min 35 min 2.5:10
Sweet peppers 2.9:10 3.2:10 40 g/L 6 min 34 min 2.5:10
Zucchini 2.9:10 3.3:10 40 g/L 5 min 38 min 2.5:10
Olive paste -  - - 40
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of acidification with vinegar were 
used. For asparagus and artichokes, 
three different cooking times were 
applied. When processed, the veg-
etables were hand-canned sepa-
rately with the three different oils 
in 500-grams glass jars and stored 
at room temperature in the dark. 
The evolution of the main quality 
parameters was evaluated for each 
of the different vegetables over 6 to 
12 months.

Olive paste

Olives were milled after washing 
and destoning and were canned in 
180-grams glass jars covered with 
oil in a ratio of one part oil to nine 
parts olive paste. Jars were then put 
through a 40-minutes pasteurisation 
process and stored at room tempera-
ture in the dark.

Analyses

The indicators used to assess the 
quality of extra virgin olive oil are 
those indicated by the European 
Council Regulation 1513/2001 of 
23 July 2001: 1) acidity, indicating 
the presence of free fatty acids and, 
thus, degree of hydrolysis of the tri-
glycerides; 2) peroxide levels, to de-
fine the level of rancidity of the oil; 
3) spectrophotometric indices (K232, 
K270 and ΔK) to detect the presence 
of secondary products of the oxi-
dation and/or refining (conjugated 
dienes and trienes).
Total polyphenols were analysed as 
an indicator of the presence of an-
tioxidants. Acidity, peroxides and 
spectrophotometric parameters were 
analysed according the EC methods 
(EEC 1991) after percolation through 

anhydrous sodium sulphate. Poly-
phenols were extracted in metha-
nol and quantified using the Folin-
Ciocalteau method (Singleton and 
Rossi, 1965) at 765 nm using gallic 
acid as a reference standard.

Expression of the results

The different vegetable preserves 
were prepared at different times of 
year (according to the seasonality 
of the different vegetables), where-
as the oils were produced once, in 
early November. For this reason, to 
account for the different character-
istics of the oil when it was added 
as covering medium (due to the dif-
ferent “ages” of the oil), the results 
in the tables and figures for each pa-
rameter are expressed as the differ-
ence between the values analysed 
in the oil drained from the vegetable 
preserves (covering oil) and those 
of the same oil, preserved in small 
dark bottles, under the same envi-
ronmental conditions, for the same 
period (crude oil).
For all the vegetables, the differenc-
es in the preserves prepared with 
different oils, different levels of acid-
ification and different cooking times 
were negligible and not statistical-
ly significant for all the parameters. 
The results are therefore presented 
here according to vegetable type, 
considering only the time elapsed 
from processing and canning.

Statistical analysis

Data are presented as the means ± 
standard deviations (SD). Statisti-
cal analysis was performed using 
repeated-measures analysis of vari-
ance (ANOVA), followed by Tukey’s 

test for multiple comparisons. Anal-
yses were performed with Statistica 
software (StatSoft Inc.). P values < 
0.05 were considered statistically 
significant.

RESULTS

The oils

Table 2 shows the quality parameters 
of the three crude oils, and the evo-
lution of these parameters during 12 
months of conservation in 100 mL 
glass bottles under the same condi-
tions as the vegetable preserves.
During the 12 months of preserva-
tion, the acidity of all three oils re-
mained almost constant, fully below 
0.8%, which is the limit for being 
classified as an extra virgin olive oil. 
On the contrary, peroxides and spec-
trophotometric parameters showed a 
progressive worsening, with indices 
above legal limits after 6 months for 
peroxides and 12 months for K232.
K270 and ΔK were still within the 
limits, even after 12 months. Poly-
phenols tended to decrease after six 
months, reaching about 75-80% of 
their initial value after one year of 
conservation.

The vegetable preserves

Fig. 1 shows the free acidity of the 
covering oils. Two days after process-
ing (time 0 in the table), acidity in-
creased slightly in all preserves with 
respect to the oil used as covering 
medium. During the experiment, 
acidity remained almost constant 
in all the vegetable preserves, with 
a negligible and non-significant in-
crease of 0.1-0.2% after 1 year. How-
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ever, the covering oil of the olive 
paste showed a significant increase 
of acidity soon after pasteurisation 
that exceeded the maximum limit for 
extra virgin olive oil. 
Peroxide value is indicative of the 
level of rancidity that normally oc-
curs in oils due to progressive un-
saturated fatty acid oxidation. In all 
vegetable preserves, peroxide val-
ues decreased just after processing 
(Fig. 2). The peroxides remained al-
most constant for the first month of 
conservation, likely because of the 
presence of oil and vegetable anti-
oxidants. Then, except for eggplants, 
the index tended to strongly decrease 
in the following months, as perox-
ide compounds were progressively 

decomposed. However, unlike egg-
plants covering oil, which exceed-
ed the limit for extra virgin olive oil 
(<20 meq O2/kg) after six months, 
the oil used as covering medium for 
artichokes, asparagus, sweet pep-
per, zucchini and olive paste still re-
mained within the limits even after 
one year.
Spectrophotometric indices are used 
to evaluate the oxidation status of the 
oil by examining the absorbance at 
wavelengths of double conjugated 
bonds (232 nm) and aldehydes, ke-
tones and other carbonyl compounds 
(270 nm). High values of K232 thus in-
dicate the beginning of the oxidative 
processes, whereas high K270 value 
reveals the presence of secondary 

Table 2 - Evolution of acidity, peroxides, polyphenols and spectrophotometric parameters of extra virgin olive oil preserved 
under the same condition as the vegetable preserves.

Time 0 1 month 2 months 3 months 6 months 9 months 12 months

Acidity (% oleic acid)
Leccino 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Moraiolo 0.3 0.3 0.3 0.4 0.4 0.4 0.4
Blend 0.3 0.3 0.3 0.3 0.2 0.3 0.4

Peroxides (meq 02/kg)
Leccino 13 13.4 16.8 17.6 22.3 24.2 23
Moraiolo 16.1 15.7 18.5 22.7 24.8 27.3 26.1
Blend 10.2 11.5 13.7 15.6 22.1 20.9 20.2

K232

Leccino 0.7164 1.922 2.093 2.040 2.412 2.290 2.502
Moraiolo 0.7502 1.954 2.017 2.278 2.492 2.550 2.662
Blend 0.6240 1.649 1.658 1.832 2.280 2.432 2.525

K270

Leccino 0.031 0.094 0.101 0.098 0.112 0.100 0.149
Moraiolo 0.042 0.106 0.094 0.112 0.113 0.118 0.171
Blend 0.048 0.108 0.094 0.096 0.135 0.113 0.123

Delta K
Leccino -0.0022 -0.0070 -0.0091 -0.0089 -0.0136 -0.0135 0.0020
Moraiolo -0.0019 -0.0060 -0.0077 -0.0077 -0.0123 -0.0123 0.0015
Blend -0.0013 -0.0040 -0.0046 -0.0067 -0.0125 -0.0113 0.0017

Polyphenols (mg/kg)
Leccino 115 116 113 112 86 96 85
Moraiolo 130 121 115 121 96 90 85
Blend 125 131 116 119 117 113 105

products of the oxidation. The K232

levels of the oils used as a covering 
medium of the vegetable preserves 
tended to decrease during the entire 
period, compared with the control 
oils (Fig. 3), reaching absolute values 
that still remained within the limits 
for extra virgin olive oil for almost 
the entire year.
Except for the oil used as covering 
medium for artichokes, K270 remained 
almost constant after the processing 
and canning (time 0 in Fig 4) and 
then, beginning in the first month of 
conservation, showed a progressive 
increase (Fig. 4). In artichokes, the 
K270 showed a substantial increase 
during the first month of conserva-
tion, compared with the crude oil 
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same trend was observed in ΔK (Fig. 
5). Except for the oil covering arti-
chokes, which showed a sizable and 
significant increase in the ΔK value 
both after processing and in the first 
month of conservation, all the ana-
lysed oils scored very well for the en-
tire period with a negligible increase 
in ΔK, compared with the crude oils. 
Total polyphenols in crude oils 
ranged from 115-130 mg/kg and 
were almost stable for the first month 
but started to decrease, reaching ap-
proximately 80-90% of their initial 
value, after one year (Tab. 2). In cov-
ering oils, polyphenols decreased 
sharply during processing (time 0 in 
Fig. 6). This was particularly remark-
able in the oil preserving artichokes 
and asparagus (which lost almost 
80-85% of polyphenols during pro-
cessing) but also was seen in the oil 
covering the other vegetables (ap-
proximately -60% of polyphenols) 
and in the olive paste (-40%). After 
processing and during conservation, 
polyphenols in vegetables declined 
in a similar manner to that observed 
in the crude oils.

DISCUSSION

Our results showed that, in in-oil 
hand-canned vegetables, an oil-
vegetable interaction occurred and 
that the chemical characteristics of 
extra virgin olive oil, when used as 
a covering medium for canned veg-
etables, experience significant vari-
ation after pasteurisation and during 
preservation.
The acidity of the oil in vegetable 
preserves is not significantly affect-
ed during preservation. The slight in-
crease in acidity that was found after 

Fig. 1 - Acidity (% oleic acid) of oil used as covering medium in the vegetal preserves as compared 
to those of the oil conserved in the same environmental conditions (mean ± SD). 
Results are expressed as the difference between those obtained in the oil drained from the preserves 
and those obtained in the oil used as a control. All differences as respect to time 0 are not significant.

Fig. 2 - Differences of peroxide values (meq O2/kg) of oil used as covering medium in the vegetal 
preserves as compared to those of the oil conserved in the same environmental conditions (mean ± SD). 
Results are expressed as the difference between those obtained in the oil drained from the preserves 
and those obtained in the oil used as a control.
(*) P < 0.05 as respect to time 0 by One way ANOVA, Turkey HSD for unequal N (Spjotvoll/Stoline Test).

(Fig. 4), and reached a value that ex-
ceeded the maximum value allowed 
for extra virgin oil soon after pasteuri-

sation and canning. This happened 
in the oils covering the other veg-
etables only after 6-12 months. The 
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pasteurisation and canning is prob-
ably due to the release of free fatty 
acids that occurs when fats are heat-
ed in presence of moisture (Nawar 
1969; Wardell et al., 2008). On the 
contrary, the more sizable increase 
in acidity found in the oil of the ol-
ive paste just after pasteurisation may 
likely be attributed to lipolytic en-
zymes in the milled olives.
The oxidative status of the oil of the 
vegetable preserves was very dynam-
ic, with a significant decrease in per-
oxide values during the first 6 months 
of conservation, followed by a slight 
and non-significant increase. K232, 
tended to decrease throughout the 
year, whereas a significant and con-
stant increase was found in K270. The 
reduction in peroxide value and K232

cannot be explained only by the de-
composition of hydroperoxides and 
conjugated trienes, yielding carbonyl 
compounds (as indicated by the in-
crease of K270). Therefore, it could be 
hypothesized a dynamic migration of 
metabolites from vegetables to cover-
ing medium and vice versa.
All of the oils used for canning the 
different vegetables behaved simi-
larly, except those used for artichoke 
preserves. The oil used for covering 
artichokes showed higher values of 
K232 and a sizeable and significant 
increase in K270 soon after pasteuri-
sation and after one month of con-
servation, which was accompanied 
by a high loss of polyphenolic com-
pounds. This could be due to the el-
emental composition of these vegeta-
bles, which are significantly richer in 
some transition metals (such as iron 
and copper), compared with the oth-
er studied vegetables (Inran, 2000). 
Transition metals, in fact, can cata-
lyse the decomposition of hydroper-

Fig. 3 - Differences of K232 of oil used as covering medium in the vegetal preserves as compared to 
those of the oil conserved in the same environmental conditions of oil used as covering medium in 
the vegetal preserves (mean ± SD). Results are expressed as the difference between those obtained 
in the oil drained from the preserves and those obtained in the oil used as a control.
(*) P < 0.05 as respect to time 0 by One way ANOVA, Tukey HSD for unequal N (Spjotvoll/Stoline Test).

Fig. 4 - Differences of K270 of oil used as covering medium in the vegetal preserves as compared to 
those of the oil conserved in the same environmental conditions of oil used as covering medium in 
the vegetal preserves (mean ± SD). Results are expressed as the difference between those obtained 
in the oil drained from the preserves and those obtained in the oil used as a control.
(*) P < 0.05 as respect to time 0 by One way ANOVA, Tukey HSD for unequal N (Spjotvoll/Stoline Test).

oxides into lipid peroxyl and alcoxyl 
radicals that initiate free radical chain 
oxidation (Bendini et al., 2009).

The dramatic loss of polyphenols 
during thermal treatment of oils has 
been already described (Pellegrini et 
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al., 2001; Brenes et al., 2002; Sac-
chi et al., 2002), and it has also been 
demonstrated that their decrease can 
be higher in the presence of vegeta-
bles (Silva et al., 2010). This finding 
was confirmed in our study, because 
total polyphenols in the covering oils 
strongly decreased immediately after 
the pasteurisation process and can-
ning. This reduction could also be 
boosted by the low pH caused by 
the vinegar used in the preliminary 
cooking of vegetables. In fact, it has 
been demonstrated that at low pH, 
the loss of virgin olive oil polyphe-
nols during thermal treatments is in-
creased (Brenes et al., 2002). This 
loss of polyphenols in the oil of the 
vegetable preserves could also be 
due to their partial migration from 
the lipophilic environment into the 
hydrophilic phase of the vegetables.
The findings of this study demonstrate 
the existence of significant changes 

in the characteristics of extra virgin 
olive oil when used as covering me-
dium for vegetable preserves. Fur-
ther studies will be needed to better 
understand the changes occurring in 
the oil used as covering medium in 
vegetable preserves, particularly the 
influence of fatty acids, different an-
tioxidants, and volatile compounds, 
to validate our hypothesised expla-
nations for the changes we found in 
the peroxide values and the spectro-
photometric parameters.
One final consideration is the impli-
cation of these findings on the rules 
regulating in-oil canned vegetables, 
particularly when the label states that 
extra virgin olive oil was used. The 
regulations do not specify whether 
the quality parameters of extra virgin 
olive oil must maintained up to the 
time of the consumption of the pre-
serve or if it is sufficient to use extra 
virgin olive at the canning process.

This is particularly true for K270, 
which was within the limits for ex-
tra virgin olive oils during processing 
but started to increase just after the 
contact with vegetables and contin-
ued to increase during conservation, 
reaching values that are not compat-
ible with extra virgin olive oil. Al-
though K232 and ∆K also changed af-
ter processing and storage, they re-
mained close to values accepted for 
extra virgin olive oil even after one 
year of conservation.
This is not just a theoretical exercise. 
In fact, if only one of the parameters 
used to classify an extra virgin olive 
oil exceeds the limit allowed by the 
standards, the oil (and thus the pre-
serve) becomes unmarketable. This 
means that, with this approach, al-
most all the in-extra virgin olive oil 
preserves turn out to be unmarketa-
ble soon after being processed. If this 
is the case, it is then obvious that the 
processes used for canning vegeta-
bles are not suitable when extra vir-
gin olive oil is used, and they should 
then be modified using, for instance, 
inert gases during the whole process 
(Paganuzzi et al., 1995).
However, even though the statement 
“in extra virgin olive oil” just refers 
to the characteristics of the oil dur-
ing the preparation and canning, a 
relevant problem still exists. The clas-
sical chemical parameters used for 
classifying an olive oil as extra vir-
gin are not discriminatory enough 
to guarantee the recognition of the 
genuineness of the olive oil used as 
covering medium in vegetable pre-
serves nor to verify the absence of re-
fined olive oil. For this reason, anal-
ysis of stigmastadienes is indicated 
for detecting the presence of refined 
vegetable oils (olive, olive-pomace, 

Fig. 5 - Differences of ∆K of oil used as covering medium in the vegetal preserves as compared to 
those of the oil conserved in the same environmental conditions of oil used as covering medium in 
the vegetal preserves (mean ± SD). Results are expressed as the difference between those obtained 
in the oil drained from the preserves and those obtained in the oil used as a control.
(*) P < 0.05 as respect to time 0 by One way ANOVA, Tukey HSD for unequal N (Spjotvoll/Stoline Test).
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Fig. 6 - Differences of Total polyphenols (mg/kg) of oil used as covering medium in the vegetal preserves 
as compared to those of the oil conserved in the same environmental conditions of oil used as covering 
medium in the vegetal preserves (mean ± SD). Results are expressed as the difference between those 
obtained in the oil drained from the preserves and those obtained in the oil used as a control.
(*) P < 0.05 as respect to time 0 by One way ANOVA, Tukey HSD for unequal N (Spjotvoll/Stoline Test).

sunflower, soybean, palm) in vir-
gin olive oil (IOC 2001), as these 
steroid hydrocarbons increase with 
deodorisation and physical refining 
(Leon-Camacho et al., 2004; Garcia-
Gonzalez et al., 2008) and are not 
significantly influenced by a correct 
processing for the preparation of veg-
etable preserves.
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Effects of 2 common 
sweeteners on the body

Contrary to previous belief, 
high fructose corn syrup 
(HFCS) and table sugar (su-
crose) do not have the same 
effect on the body accord-
ing to a joint study between 
researchers at the University 
of Colorado and University 
of Florida.
Over the past four decades, 
the prevalence of health 
disorders, including hyper-
tension, obesity, metabolic 
syndrome, diabetes, and kid-
ney disease, has drastically 
increased.  At the same time, 
an increase in the consump-

tion of fructose has been ob-
served and previous studies 
have implicated excessive 
fructose intake as one of the 
factors driving the increases 
in these health disorders.
The new study published 
in Metabolism, involved 40 
men and women who were 
given 24 oz of HFCS or sug-
ar-sweetened soft drink in a 
randomized crossover de-
sign study. Blood and urine 
samples were collected over 
6 hours. Blood pressure, 
heart rate, fructose, and a 
variety of other metabolic 

biomarkers were measured 
to compare the short term ef-
fects of the two sugars.  The 
results indicated that HFCS 
cause significantly higher 
uric acid levels and, as a re-
sult, a greater rise in systolic 
blood pressure, than the cor-
responding sugar-sweetened 
drinks.  

The researchers believe that 
the difference stems from 
the fructose content of the 
sugars, resulting in subtle 
differences in short term bio-
logical effect. Further studies 
are required to investigate 
whether these differences ex-
tend to the long term effects.

RSSL

Olive mill wastewater 
in the preparation of 
functional beverages

The biological activities 
of phenolic compounds 
from olive mill wastewater 
(OMW) have been studied 
extensively, and show a 
spectrum of highly inter-
esting bioactivities. These 
properties demonstrate the 
potential of OMW extract 
for inclusion in food and 
beverages.

A scientific review by Zbakh 
and El Abbassi published in 
Journal of Functional Foods 
provides an overview of key 
research describing the phe-
nolic profile of OMW asso-
ciated with health promot-
ing activities including the 
impact of processing and 
storage on its composition, 
safety and the bioavailabil-

ity. The potential application 
of OMW for the preparation 
of functional beverages and 
the impact of beverage for-
mulation factors on the bio-
availability of OMW phe-
nolics are discussed. Based 
on the available studies, 
phenolic compounds of 
OMW are highly bioavail-
able and safe. Owing to the 
numerous reported biologi-
cal activities of OMW, the 
inclusion of OMW phenolic 
extract in beverage prepa-
rations may have a signifi-
cant impact on the health of 

the population through the 
reduction in incidence of 
cardiovascular and chronic 
degenerative diseases.
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Recovery of phenolic 
compounds from 
orange press liquor 
by nanofiltration

A new Italian research by 
Conidi et al. from Univer-
sity of Calabria has evalu-
ated the potential of a na-
nofiltration (NF) process for 
the separation and concen-
tration of phenolic com-
pounds from press liquors 
obtained from pigmented 
orange peels.
With this aim, 4 different 
spiral-wound NF mem-
branes, characterised by 
different molecular weight 
cut-off (MWCO) (250, 300, 

400, and 1,000 Da) and 
polymeric material (poly-
amide, polypiperazine 
amide, and polyethersul-
phone), were investigated. 
The rejection of the investi-
gated membranes towards 
anthocyanins, flavonoids 
and sugars was evaluated 
in order to identify a suit-
able membrane to separate 
phenolic compounds from 
sugars. The performance of 
the investigated NF mem-
branes was also evaluated 

in terms of permeate flux 
and antifouling perfor-
mance.
The obtained results indi-
cated a reduction of the 
average rejection towards 
sugars by increasing the 
MWCO of the selected 
membranes, while the 
rejection towards antho-
cyanins remained higher 
than 89% for all the NF 
membranes investigated. 
The NFPES10 membrane 
showed the lowest av-
erage rejection towards 
sugar compounds and 
high rejections towards 
anthocyanins (89.2%) and 
flavonoids (70%). Perme-
ate flux values at lower 
trans membrane pressures 

were also favourably high 
compared to the other NF 
membranes.

Silicon-rich mineral water 
against Alzheimer

Christopher Exley et al., 
from the Keele  University 
(Great Britain), have pub-
lished a study in the Jour-
nal of Alzheimer’s Disease
which suggests that a regu-
lar consumption of silicon-
rich mineral water could 
help to reduce the clinical 
signs of Alzheimer disease 
by removing excess lev-
els of aluminium that are 
linked to the disease.
For several decades, there 
has been a plausible link 
between human exposure 
to aluminium and Alzhei-
mer disease. The Authors 
contend that the only di-
rect and ethically accept-

able experimental test of 
the aluminium hypothesis, 
which would provide un-
equivocal data specific to 
the link, is to test the null 
hypothesis that a reduc-
tion in the body burden 
of aluminium to its lowest 
practical limit would have 
no influence upon the inci-
dence, progression, or se-
verity of Alzheimer disease. 
In this work they are testing 
the hypothesis that silicon-
rich mineral waters can be 
used as non-invasive meth-
ods to reduce the body 
burden of aluminium in 
individuals with Alzheimer 
disease and a control group 

consisting of their carers 
and partners. The research-
ers have shown that drink-
ing up to 1 L of a silicon-
rich mineral water each day 
for 12 weeks facilitated the 
removal of aluminium via 
the urine in both patient 
and control groups, with-
out any concomitant affect 
upon the urinary excretion 
of the essential metals, 
iron and copper. They have 
provided preliminary evi-
dence that over 12 weeks of 
silicon-rich mineral water 
therapy the body burden of 
aluminium fell in individu-
als with Alzheimer disease 
and, concomitantly, cogni-
tive performance showed 
clinically relevant improve-
ments in at least 3 out of 15 
individuals.

This is an important first 
step in a much needed rig-
orous test of the “alumin-
ium hypothesis of Alzhei-
mer disease” and a longer 
term study involving many 
more individuals is now 
warranted.
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The effect of sweeteners 
on glycemic response

Considering the public 
health importance of obe-
sity and its consequences, 
the clearly relevant role of 
diet in the pathogenesis and 
maintenance of obesity and 
the billions of dollars spent 
on non-caloric sweeteners, 
little high-quality clinical re-
search has been done. These 
are the final considerations 
in light of the findings dis-
cussed in a review pub-
lished in the journal BMC 
Medicine.
The major metabolic com-
plications of obesity and 

type 2 diabetes may be 
prevented and managed 
with dietary modification. 
The use of sweeteners that 
provide little or no calories 
may help to achieve this 
objective. The researchers 
Tonelli et al. conducted a 
systematic review and net-
work meta-analysis of the 
comparative effectiveness 
of sweetener additives using 
Bayesian techniques.
Studies concerning the 
comparative effective of 
non-caloric sweeteners (as-
partame or sucralose), sugar 

alcohols (sorbitol or xylitol) 
and saccharides (glucose or 
sucrose) were judged to be 
eligible based on a number 
of criteria, including number 
of participants and duration 
of follow-up. In total, 53 tri-
als with 1,126 participants 
were considered relevant, 
however all were relatively 
small and largely short term. 
Unsurprisingly, non-caloric 
sweeteners were shown to 
decrease energy intake by 
approximately 250-500 
kcal/day when compared 
to participants given su-
crose. However, only one 
study was found to show a 
decrease in BMI in the non-
caloric sweetener group, 
compared to an observed 

increase in BMI in the su-
crose group. Interestingly, 
diabetic participants given 
fructose instead of glucose 
experienced reduced blood 
glucose concentrations by 
4.81 mmol/L after 2 hours. 
No random clinical tri-
als showed that HFCS or 
fructose increased levels of 
cholesterol relative to other 
sweeteners. 
The authors report that there 
is a need for long-term and 
high-quality randomized 
controlled trials to support 
the suggestion that substi-
tution of sugars with lower 
calorie sweeteners in foods 
and drinks could significant-
ly improve health.

RSSL

Lemon juice in fruit drinks

A Spanish research team 
from Murcia claims that 
combining lemon juice 
with other fruit juices could 
help with the preservation 
of bioactive compounds. 
Lemon juice was mixed 
with separate concentrates 
of elderberry and grape 
juice at 5% weight/volume 
proportions. Various param-
eters were monitored dur-
ing a 56-day storage period, 
including the bioactive 
composition (flavonoids 
and vitamin C), colour sta-
bility, and the antioxidant 
capacity of mixtures.
Writing in the Journal of 
Food Science, the Authors 
conclude that the anthocya-

nins from the grape and el-
derberry have a protective 
role on the ascorbic acid 
(vitamin C) content from 
the lemon juice. The vita-
min C decreased by 50% 
during the first 7 days of 
storage and was fully de-
graded after day 14. How-
ever, the rate of decrease 
was slower (∼35%) in the 
new elderberry-lemon and 
grape-lemon mixtures, 
compared to a pure lemon 
juice. The new drink com-
bining lemon and elder-
berry also performed bet-
ter than the grape-lemon 
mixture in terms of health-
promoting phytochemicals 
content, just as in vitro an-

tioxidant capacity and col-
our characteristics.
The Authors acknowledge 
that their intent is to find 
alternative uses for lemon. 
Nonetheless, the results sug-
gest that beverages made 
from lemon juice and ber-

ries could contribute to the 
development of new drinks 
that preserve bioactive com-
pounds, and that also main-
tain an attractive colour and 
a high antioxidant activity 
for long periods of time. 

RSSL
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BEVERAGE
PROCESSING

Sustainability goals and consumer preferences 
drive new technologies

There have been many 
packaging and processing 
innovations for the partici-
pants of the last edition of 
Pack Expo in Chicago in 
October. Which trends and 
more?
Sustainability continues to 
be a driving force for bever-
age manufacturers as they 
explore new materials and 
processing technologies to 
reduce overall energy use 
and streamline supply chain 
logistics to reduce carbon 
emissions. At the same time, 

consumers want to get more 
of their daily nutrition with 
packaged beverages, and 
that is leading to a call for 
new technologies to accom-
modate those demands.
Here the voice of the com-
panies.

Bottles see the light

Sustainability in material 
use is driving demand for 
bottle light-weighting, ac-
cording to David Dineff, di-
rector of marketing for Agr 

International (www.agrintl.
com). Agr develops a pro-
cess and quality control sys-
tem called Process Pilot that 
manages material distribu-
tion through a combination 
of precise thickness meas-
urement and automated 
blow molder control. Vision 
inspection is also available 
for random defect detection.
The Agr Process Pilot works 
in conjunction with the 
PETWall Profiler measure-
ment system to interface 
with blow molder controls 
in order to maintain a de-
fined distribution profile 
for each bottle. If there are 
changes in material dis-
tribution due to the plant 
environment, material or 
equipment, the system ad-
justs automatically, which 
reduces scrap while main-
taining quality and per-
formance parameters. An 
optional six-camera vision-
based inspection system, 
Pilot Vision, can also be 
integrated to work within 
the blow molder to identify 
randomly occurring defects 
due to contamination, im-
proper bottle formulation, 
increased post-consumer 

resin (PCR) content and 
other common defects.
“Many beverage companies 
are beginning to manufac-
ture their own bottles, and 
because of this there is in-
creased demand for train-
ing, automated blow molder 
management systems, and 
laboratory testing equip-
ment,” says Dineff. He also 
notes that beverage suppli-
ers are increasing their use 
of PCR, which increases the 
risk of contaminants in bot-
tle manufacturing. “The Agr 
Pilot Vision system is able 
to inspect pre-forms and 
bottles and remove defects 
and blemishes. This is an 
important service for self-
manufacturers with limited 
resources,” he explains.
Many manufactures are 
seeking to replace PET 
food and beverage con-
tainers for reasons of both 
sustainability and process-
ing economics. According 
to Scott Steele, president 
of Plastic Technologies PTI 
(www.plastictechnologies.
com), interest in developing 
bio-derived PET has never 
been greater. “While many 
of today feedstocks for bio-
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synthetic processes still use 
corn or sugarcane, there is 
significant research directed 
toward moving away from 
today’s food source mate-
rial feedstocks to non-food 
competing biomass such 
as algae and agricultural 
waste,” Steele says. He adds, 
however, that the econom-
ics of bio-derived polymers 
continue to be a challenge.
Headquartered in Holland 
(OH), PTI provides package 
design, development, proto-
typing and material evalua-
tions for the plastic packag-
ing. The company’s Virtual 
Prototyping modules, for 
example, design pre-forms 
for beverage containers, 
and take them on a “virtual 
trip”, as a computer file, to 
a blow molding machine, 
which then process the data 
to create a prototype. 
Steele cautions that some 

sustainability efforts may 
actually have negative en-
vironmental consequences, 
especially when it comes to 
new resins, additives, mul-
tilayer structures, labels and 
label adhesives.
“There is a real concern that 
these innovations will be-
come contaminants in the 
recycling stream, and this 
is why it is important to test 
various packaging compo-
nents for recycling stream 
compatibility early in the de-
velopment process,” he says.
Steele notes that one high-
volume innovation getting a 
lot of attention these days is 
two-stage injection stretch-
blow molding (ISBM), which 
is poised to become a pre-
ferred technique for produc-
ing bottles, jars, and other 
monolithic rigid contain-
ers. Key advantages of the 
technology over PET include 

its low density, moisture 
barrier, high temperature 
resistance, and its natural 
squeezability.
“ISBM processes provide 
a good platform to exploit 
polyolefins and become a 
growth area for packaging,” 
Steele says. 

Lighter cartons becoming 
the new heavyweights

For Graphic Packaging Inter-
national (www.graphicpkg.
com), sustainability in the 
beverage industry has been 
a key driver for its business. 
GPI is the largest global sup-
plier of folding cartons and 
it works with top global 
consumer brands such as 
Kraft, Nestlé, Coca-Cola, 
Kellogg, and InBev.
Earlier this year GPI com-
pleted a major project with 
Kraft Foods’ Capri Sun 
juice brand, redesigning its 
10-count carton from a B-
flute corrugated laminated 
box to a heavyweight, clay-
coated solid, unbleached 
sulphate folding carton. 
Chuck Tarlton, director of 
strength packaging, explains 
the project: “GPI and Kraft 
spent three years planning 
the conversion project, 

which involved 65 filling 
lines at four plants. They im-
plemented the conversion 
over four months in early 
2012”. “In making this new 
carton we drove out 35 mil-
lion pounds of fibre to offer 
a more sustainable, lower-
cost package with greater 
functionality,” Tarlton says. 
The project resulted in an 
overall 20% reduction in 
secondary packaging, with 
corresponding benefits to 
supply chain sustainability, 
including a 30% reduc-
tion in CO2 because of the 
switch from corrugated to 
paperboard, and a 40% re-
duction in the number of 
trucks transporting cartons.
The lighter-weight carton 
is easier to carry and open, 
and because of its opti-
mized headspace, five car-
tons can fit on a store shelf 
instead of four. Another 
point-of-purchase benefit 
is cosmetic: the elimination 
of the washboard effect that 
showed through the graph-
ics on the laminated corru-
gated box.
Sustainability for GPI begins 
with materials, according 
to Andy Johnson, the com-
pany’s director, government 
affairs & sustainability. “We 
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have changed the raw ma-
terials in our paperboard to 
100% pine, which reduces 
the amount of fibre without 
sacrificing performance re-
quirements like high tear 
strength,” he says. “We work 
with our customers to right-
size their packaging and we 
design for effective asset uti-
lization.”
Over the past decade GPI 
has worked to create more 
sustainable manufacturing 
processes, from consoli-
dating its supply chain to 
shortening distances be-
tween paper mills and con-
verting plants. In late 2010, 
the company announced 
plans to install a high-effi-
ciency biomass boiler and 

a 40-megawatt turbine gen-
erator in its Macon (GA) pa-
perboard mill. The $80 mil-
lion investment is expected 
to make the plant entirely 
self-sufficient for its electric-
ity and steam generation by 
the middle of next year.
Reducing packaging mate-
rial has also been a focus for 
Bosch Packaging Technolo-
gy (www.boschpackaging.
com). Earlier this year Bosch 
introduced the new Sure-
POUCH range of pouches 
for applications that include 
non-carbonated beverages, 
condiments, and soups. The 
pouches, which range in fill-
ing volumes from 100 mL to 
5 L, are designed with thin-
ner-gauge plastic materials 
that are 80% lighter than al-
ternative rigid formats such 
as cartons, metal containers 
and cans. In addition to cost 
and energy savings through-
out manufacturing and 
transportation, the format 
lowers product-to-package 
weight ratios.
The packs are filled on 
Bosch SurePOUCH roll-fed 

vertical form-fill-and-seal 
machines, which are capa-
ble of filling products with 
varying levels of hygiene, 
including ultra clean-fill. 
The reclosable spouts on the 
SurePOUCH are electroni-
cally welded to pouch exte-
riors and can be positioned 
in various locations based 
on customer preference. The 
SurePOUCH system offers 
other manufacturing benefits 
by enabling different sizes 
and formats. “We can pro-
duce a number of formats 
on the same piece of equip-
ment,” says Dr. Guenther 
Burkhard, President, Bosch 
Pouch Systems. “This gives 
the customer flexibility and 
meets market demands.” 

Beverages bulk up 
on solids

The growth of nutraceuti-
cal beverages is driving 
manufacturing innovations. 
For example, the trend for 
incorporating more solids 
in beverage formulations, 
primarily to increase fibre 

content puts additional per-
formance demands on pro-
cessing equipment. Admix 
(www.admix.com) provides 
sanitary high shear mixers, 
emulsifiers, batch mixers 
and related technologies 
that are meeting these new 
processing challenges.
“In the old days, carbonated 
beverages were just sugar 
and water, with about 10% 
solids,” says Rick Earley, 
beverage market manager 
for Admix. “Now the idea is, 
‘Drink your beverage and get 
your fibre,’ which means we 
are seeing beverage brands 
with more than 30% solids. 
That’s a lot of powder that 
needs to be dissolved during 
processing.” Compared to 
conventional in-tank mixing, 
which has low- to moderate-
shear, in-line powder induc-
tion equipment can increase 
shear by 25 to 35%. Not 
only does the technology 
use up to 75% less energy, 
but also it reduces batch 
times by up to 70%.
To handle the increased de-
mands, beverage manufac-
turers are turning to in-line 
powder induction and dis-
persion equipment, which 
can handle greater amounts 
of solids while reducing 
batch times and dust. Ear-
ley says Admix equipment 
can handle a range of sol-
ids, from simple powders 
like whey or milk to tough 
viscosity enhancers like 
xanthan gum. “We’re seeing 
processing for some applica-
tions go from six hours down 
to 45 minutes,” Earley says.

www.pmmi.org
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Premix unit for soft drink 
production

The growing confidence of 
the market gained thanks to 
the process plants developed 
by Drink Systems, already a 
well-established Water Sys-
tems brand, has allowed a 
continuous development of 
blending technology for pro-
ducing carbonated soft drink 
(CSD) such an extent that the 
company have had the pos-
sibility to supply a plant for 
25,000 L/h of product to an 
important producer of CSDs 
(based on juice fruit with 
pulp), probably the most fa-
mous one of the sector.
The development of this kind 
of device is, on the one hand, 
the positive result of the tech-
nological growing process 
planned by the firm manage-
ment since the company was 

founded and, on the other 
hand, it lays the foundations 
for a further business growth 
of the firm itself. The unit rep-
resents the top of technology 
which is now available on the 
market and allows to reach 
the highest performances 
in terms of dosing accura-
cy (0.03°Brix and 0.05 v/v 
of CO2) and of residual ox-
ygen in water after the dou-
ble stage of deaeration (low-
er than 0.5 ppm), which are 
the same performances guar-
anteed by the biggest bottling 
lines manufacturers.
The customer specific need 
to integrate the equipment 
in an existing line has made 
the preventive study where 
to place the component nec-
essary by means of CAD in-

struments for 3D drawings, 
which allowed to optimize 
the system compactness and 
at the same time to guaran-
tee an easy access to com-
ponents for maintenance op-
erations.
The whole system is devel-
oped in order to guarantee 
the highest qualitative stand-
ards and a qualitatively con-
stant production, also in con-
ditions of considerable for-
mat change; it is complete-
ly preassembled on stainless 
steel circular-section skid for 
an easy and effective clean-
ing and includes the follow-
ing subsystems:
- inlet water deaeration: a 
double stage deaerating sys-
tem equipped with vacuum 
pump removes incondensa-
ble gases; the vacuum pump 
is conceived to maintain the 
dissolved oxygen level below 
0.5 ppm values;

- carbon dioxide dosing: a 
modulating valve and a mass 
flow rate transmitter inject 
carbon dioxide in a quanti-
ty that is proportional to the 
water quantity loaded into 
the deaeration tank; the wa-
ter flow rate is measured by 
means of a magnetic flow 
rate transmitter. A special gas 
injecting and mixing system 
– specifically developed by 
Water Systems – performs a 
careful mixing with the water 
to be treated and, hence, the 
best results in terms of prod-
uct perlage; the carbon di-
oxide concentration is main-
tained constant in the prod-
uct receiving tank by a su-
pervising software, which 
checks possible fluctuations 
in the temperature of the sup-
plying water and in product 
buffer tank; the effective dis-
solved carbon dioxide con-
centration in the product is 
checked using a carbomet-
ric unit, installed on the fill-
ing machine supplying line; 
- syrup dosing and mixing: 
at first syrup is stored in a 
small buffer tank, whose at-
mosphere is modified and en-
riched with carbon dioxide Mass control premix unit for carbonated soft drink production (Drink Systems).

Detail of the water product tank
(Drink Systems).
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in order to avoid oxidation. 
Syrup injection is made by 
a sanitary design modulat-
ing valve and a mass flow 
rate transmitter in a quantity 
which is proportional to the 
water amount fed from the 
deaeration tank. Furthermore, 
the use of a mass flow rate 
transmitter allows to check 
constantly the effective den-
sity of the inlet syrup and 
therefore to compensate im-
mediately for the dosing and 
to stabilize the sugar con-
centration in the end prod-
uct within the established 
bounds. Analogously, when 
producing diet beverages, a 
specific refractometer allows 
the constant checking of the 
syrup injection, also in case 
of flow rate fluctuations from 
the syrup room; a second re-
fractometer, installed on the 
filler supplying line, allows 
continuous product monitor-
ing and, if necessary, its ad-
justment. Similarly the instru-
ments minimize the waste of 
both syrup and product dur-
ing the transitory phases of 
production, such as start and 
stop, thence allowing water-

syrup dosing ratio up to 1:1 
in this phase;
- product cooling: the cooling 
section of this plant consists 
of tube heat exchangers in-
stead of plates ones because 
of the considerable size of the 
pulps present in the product;
- mixing systems: for the same 
reason, pulp presence in con-
centrate and thence in end 
product, the tanks of syrup 
and end product have been 
equipped with agitators de-
signed and developed by Alfa 
Laval in order to guarantee 
product homogeneity also in 
case of filling line stop;
- pumping systems: concen-
trate and product transferring 
is carried out with lobes volu-
metric pumps which are con-
ceived to avoid the fruit cells 
being damaged;
- product receiving tank and 
filling machine supplying sys-
tem: the product tank (de-
signed to work at a pressure 
of up to 7.0 bar) is equipped 
with an agitator designed to 
avoid pulp precipitation in 
case of filling line stop. Fur-
thermore, the output line is 
provided with a cluster of 

mix proof valves in order to 
allow the supplying of two 
different fillers and to carry 
out cleaning operations on a 
part of the equipment while 
the other part continues the 
production.
The Blendsystem M software 
loaded on the mass-control 
premix unit is designed to 
guarantee the best results in 
terms of dosing, offering at 
the same time an easy con-
trol by a friendly user inter-
face. This software enables, 
on the one hand, to set the 
main production parame-

ters and visualize their state 
graphically and, on the oth-
er, to set the statistic parame-
ters (ca, cp e cpk) linked to that 
kind of production.
The equipment is fitted with 
field buses (Ethernet) for a 
complete integration in the 
bottling line and control of 
production, cleaning, and 
sanitizing processes.
(Water Systems - Località 
Piana 55/D - 12060 Verdu-
no - CN - Italy -  Tel. +39 
0172 615636 - Fax +39 
0172 615636 - email: info@
watersystems.it)

Mixproof valve cluster (Drink Systems).
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OENOLOGICAL
MACHINERY

A closer look at the international sparkling 
wine market

Good growth forecasts and high raw material prices are 
the main features of the future scenario for sparkling wine 
sector.

The London market research 
institute TNS has published 
the results of a worldwide 
survey on the sparkling 
wine sector. This revealed 
that if demand from all 
Champagne and sparkling 
wine fans were fully met, 
the proportion of sparkling 
wine on the alcohol mar-
ket would rise from 5.1 to 
7.8%. The most significant 
growth – a quadrupling of 
market share for sparkling 
wine – could be seen in 

India and China; however, 
from this perspective more 
mature markets like Great 
Britain and the Usa could 
also double their market 
share to 9.1 or 6.5%, re-
spectively.
In the run-up to ProWein 
2013, the most important 
German trade fair for wine, 
sparkling wine and spirits 
which will hold on 24th-
26th March in Düsseldorf, 
experts on the global spar-
kling wine market see great 
challenges ahead. Increased 
raw material prices are the 
only main concern nega-
tively impacting the sector. 
There is rising consumer 
demand for higher-quality 
products and customers 
have not lost their taste for 
sparkling wine.
Globally the sparkling wine 
is being forecast very good 
growth prospects and pro-
ducers should be pleased: 
the increased willingness 
to spend amongst sparkling 
wine drinkers and the devel-
opment of new markets will 

both increase future sales 
opportunities for sparkling 
wine without it needing to 
compete with other alco-
holic drinks.

Cava producers looks to 
exports

“Globally there is an in-
creasing wish to enjoy spar-
kling wine and Champagne, 
although many people are 
still put off by the prices. 
The drink is also seen as a 
luxury for special occasions. 
The good news for sparkling 
wine producers is that con-
sumers feel that sparkling 
wine tastes better and is 
more enjoyable than other 
alcoholic drinks. Thus, the 
study does not reveal that 
consumers will increase 
their alcohol consumption 
overall but that they wish to 
drink sparkling wine more 
often”, Jan Hofmeyr, Chief 
Researcher in Behaviour 
Change at TNS, explains.
Spain with its sparkling 
wine share of 8.7% is the 
only Country the study fore-
casts to decline (by 0.4%). 
However, experts believe 
this slight drop is unlikely 

to harm the export-orient-
ed cava market in view of 
its worldwide growth. It is 
not least due to this that Dr 
Hans-Joachim Momm, Man-
aging Director at Freixenet 
GmbH, will be presenting 
the cavas and wines of this 
Spanish company at Pro-
Wein 2013: “The increas-
ing internationalisation of 
ProWein offers an attractive 
platform for the Freixenet 
group of companies to pre-
sent their strength and vari-
ety to a wide international 
audience,” he explains.
The Germans’ predilection 
for ‘bubbly’ is no secret. 
Their per capita consump-
tion in 2011 stood at 4.1 L 
or five and a half bottles of 
sparkling wine per year, as 
reported by the German 
Wine Institute (Deutsche 
Weininstitut, DWI) on the 
basis of data from Ger-
many’s Federal Statistical 
Office. With an estimated 
global sparkling wine mar-
ket of a good two billion 
bottles a year, almost one 
bottle of sparkling wine in 
five is uncorked in Germany 
(22%). This puts Germany in 
pole position on the interna-
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tional stakes. TNS calculates 
the proportion of sparkling 
wine in Germany compared 
to related alcoholic drinks 
at 9.9% and the Country’s 
growth forecast here stands 
at +1.9%. 

Preference for Rosé 
crosses Borders

Providing an even more 
comprehensive impression 
of the international sparkling 
wine market than the survey 
is a visit to ProWein 2013 it-
self. “ProWein in Düsseldorf 
is the most important trade 
fair for wine, sparkling wine 
and spirits. As a wine and 
sparkling wine producer 
with a 170-year tradition we 
use ProWein to present our 
range and innovations to the 
interested trade audience,” 
says Benedikt Zacherl, Press 
Spokesman of Austrian wine 
and sparkling wine producer 
Schlumberger. Showcasing 
themselves at ProWein in 
the sparkling wine segment 
will be a total of 330 exhibi-
tors from 26 Countries, in-
cluding ‘exotic’ nations of 
origin such as New Zealand 
and Chile. “While our focus 
does lie on non-sparkling 
wine,” says Manager Mau-
ricio Garrido in charge of 
sparkling wine production 
at the Chilean winery Vina 
San Pedro Tarapaca, “we 
would also like to prove 
we could hold our own in 
the sparkling wine segment 
with reasonable value for 
money.” 
Growing for many years 
now, the preference for spar-

kling rosé unites customers 
from throughout the world. 
“We have also seen the rosé 
trend developing on the in-
ternational market,” stressed 
Jan Rock, Press Spokesman 
for the high-exporting Wies-
baden sparkling wine pro-
ducer Henkell & Co. And 
this applies to both sparkling 
wine and Champagne. Gar-
rido can also confirm this 
trend in Chile.
With a market share of 
77.6% (in terms of turnover), 
the German sparkling wine 
market may still be domi-
nated by white sparkling 
wines. However, current IRI 
retail data from August 2012 
points to sales increases for 
rosé of 7.5% and increases 
for sparkling red of 8.0%. 
The market share in turno-
ver terms for sparkling rosé 
stands at 11.5% and for spar-
kling red wine at 3.0%.

Mild and alcohol-free 
catch up

Furthermore, an emerging 
global trend in sparkling 
wines is a focus on milder 
flavours. “According to cur-
rent GfK market research 
findings, it is possible to 
reach more consumers, 
especially younger target 
groups aged 19 to 25, with 
milder-tasting sparkling 
wines. The ‘mild sparkling 
wine’ segment already ac-
counts for 9.1% of Germa-
ny’s entire sparkling wine 
market,” says Momm from 
Freixenet. Looking beyond 
Germany’s borders to the 
US, increased demand is 

even developing there for 
Moscato. 
German producers are also 
launching milder-tasting 
sparkling wines onto the 
market. “The medium-dry 
and mild wines are gain-
ing even more ground in 
Germany,” adds Barbara 
Hoffmann, Press Spokesper-
son for the sparkling wine 
producer Schloss Wachen-
heim (SSW). Furthermore, 
some producers have started 
successfully tapping into 
new target groups with fla-
voured sparkling wines or 
ready-to-drink variations 
of mixed drinks containing 
sparkling wine or indeed by 
advertising with new serving 
methods for their products. 
For instance, Schlumberger 
is advertising its ‘young’ 
Secco brands with the spar-
kling wine served over ice 
in a high-ball glass. And 
at Henkell, the inventor of 
the ‘Piccolo’ bottle, there is 
also an international trend 
for 0.2 L miniatures. 
Even if the market share of 
alcohol-free sparkling wine 
is still relatively small, as 

suppliers insist, major Eu-
ropean producers are virtu-
ally unanimous about the 
growth prospects of this 
market. The reasons for this 
are varied. For instance, at 
Schloss Wachenheim they 
are also observing a trend 
towards lower-alcohol 
wines and sparkling wines 
on export markets. “The 
reasons for this lie both in 
the duty on alcohol in indi-
vidual countries and in the 
trend towards a healthier 
lifestyle,” says Hoffmann. 
So far this year Henkell 
has posted two-digit sales 
growth for alcohol-free 
sparkling wine.
Whether with or without 
alcohol, sparkling wine 
producers like to present 
their new products and 
flavours at the Düssel-
dorf show. “In our sector 
ProWein is a trade fair of 
world standing. Not only 
does it serve to foster and 
develop existing contacts 
with top-class partners 
from retail, the specialist 
trade and gastronomy but 
also to forge new national 
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and international business 
contacts. Furthermore, Pro-
Wein is a highly recognised 
platform for the presenta-
tion of innovations in the 
sparkling wine, wine and 
spirits sector,” says Rock 
from Henkell.

High raw material costs 
dampen the mood

Despite encouraging sales 
opportunities, sparkling 
wine producers cannot look 
to the future entirely without 
concern. They are all uneasy 

about increased raw material 
prices on the one hand and 
increasing competition on 
the other. “The current strains 
on wine supply could lead 
to further price adjustments 
in 2013,” says Hoffmann 
from SSW. Add to this grow-
ing price pressures in some 
Countries.
One issue seen as particular-
ly price-driven are the sales 
opportunities in German 
food retail, a topic that also 
preoccupies foreign produc-
ers wishing to consolidate or 
develop their position on the 
large German sparkling wine 
market. 

Branded sparkling wine pro-
ducers like Henkell & Co. 
see excellent quality, de-
sign, brand communication 
and innovative offers as a 
way out of these downward-
spiralling prices. “A tendency 
emerging on the sparkling 
wine and wine markets is 
the increased focus on origin 
and quality,” stresses Zacherl 
from Schlumberger. “As ever, 
there is an international trend 
towards higher-quality spar-
kling wines and this is also 
the case even in this unsteady 
economic climate,” adds Dr 
Momm from Freixenet.

S. Stauß
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Cross-flow filtration

Velo Acciai presents the 
new cross-flow microfiltra-
tion machine for the clarifi-
cation of juices, musts, and 
wines. This plant takes the 
place of traditional filtra-
tion systems such as dia-
tomaceous earth filtration, 
centrifuges, plate and frame 
sheet filters; it also multi-
plies the duration of the mi-
crofiltration cartridge-filters 
used before bottling.
Velo Acciai equipment 
are useful in must treat-
ment, still or sparkling 
wines, with a turbidity up 
to 2,000-3,000 NTU as in-
flow, with up to 8 bar total 
pressure (isobaric line pres-
sure + plant pumps pres-
sure).
The output permeate is to-
tally free of solid contami-
nants, microorganisms, and 
unwanted particles. The 
system allows a remarka-
ble reduction in the filter-
ability index in only one 
working phase. Both pro-
tein and colloidal struc-
tures remain unchanged 
and, thanks to a very small 
increase in the temperature 
during the treatment, all the 
organoleptic characteristics 
of the wine are preserved.
The main advantages of the 
new cross-flow microfiltra-
tion machine by Velo Ac-
ciai are: low energy con-
sumption; no need of pre-
treatment (except with 
must); clarification without 
adding filter aids; excellent 
brilliance and quality of fil-

tered wines or juices; im-
provement of the product 
in terms of sensory analysis; 
total retention of suspend-
ed solids, yeasts, colloids, 
and particles; polyphenols, 
anthocyanins, alcohol, sug-
ar, ash, total and dry extract 
remain unchanged; low re-
sidual volume, with prod-
uct yield exceeding 99% 
(depending on the quality 
of wine); constant capac-
ity and flow of the mem-
branes by means of an ef-
ficient regeneration system; 
a simple and user friendly 
operation thanks to the col-
our LCD touch-screen dis-
play interface and the com-
pletely automatic control 
of all cycles via PLC (pro-
duction, emptying, rinsing, 
washing, storage, integrity 
verification of the installed 
membranes).
In order to preserve the 
membranes, Velo Acciai 
provides the equipment 
with a self-cleaning and 
automatic pre-filter in AISI 
316 stainless steel, having 
a 20 μm filtration degree. 
The company pay great at-
tention to the selection of 
the pumps for a “gentle” 
treatment of the wine and 
to the high-precision elec-
tronic instruments, for the 
safe management, control 
and protection of the whole 
system. All components in 
direct contact with must 
and wine are made in AISI 
304/316 stainless steel.
The modularity of Velo Ac-

Cross-flow microfiltration unit for the clarification of juices, musts, and 
wines (Velo Acciai).

ciai equipment, during de-
sign and manufacture, has 
resulted in a compact de-
sign, making it possible 
to use the system even in 
wineries which have small 
spaces available. The plants 
have a range of nominal 

output capacity (permeate) 
of 10 to 250 hL/hr.
(Velo Acciai - Via San Lo-
renzo 42 - 31020 San Ze-
none degli Ezzelini - TV - 
Italy - Tel. +39 0423 968966 
- Fax +39 0423 968982 - 
email: info@veloacciai.com)

Pressing with nitrogen

Pressing systems compen-
sated with inert gas were 
introduced a few years ago 
for processing grapes, and 
white grapes in particular.
Della Toffola is constantly 
striving to improve this 
particular process. It is 
based on the application 
of a progressive pressing 
program combined with 
working cycles that take 
place in a protected envi-
ronment with an inert gas, 

e.g. nitrogen, but the gas 
consumption is drastically 
reduced, and there is no 
need for bulky and expen-
sive outside storage tanks.
The gradual programme 
exploits successive pres-
sure increases alternated 
with brief relaxations of 
the membrane.  Nitrogen 
is delivered inside the 
press before it is filled and 
then it is topped up auto-
matically with small quan-



38 - Italian Food & Beverage Technology - LXX (2012) november

tities of gas as necessary, 
ensuring a working envi-
ronment constantly satu-
rated with pure gas.  This 
guarantees an absolutely 
gentle processing action 
and the utmost respect for 
the product, with virtually 
no lees.
Della Toffola presents 
the PEC Nitrogen Version 
presses that have an ad-
vantage over other systems 
used these days, which en-
able the recovery of only 
30-40% of the nitrogen 
used (and in any case the 
gas is no longer pure).
In short, the advantages are 
as follows:
- constantly pure nitrogen
is used, from bottles or 
production systems, with-
out ever using gases mixed 
with air that might contain 
moulds or bacteria;
- only minimum quanti-
ties of nitrogen are needed 
thanks to the special pro-
grammes used that make 
any gas retrieval unneces-
sary;

- a supplementary outlet 
is provided in the event of 
the operator wishing to use 
the press without any inert 
gas, e.g. to press macer-
ated red grapes;
- the system is extremely 
easy to clean thanks to the 
elastic membrane (up to 
mod. PEC 100) and the au-
tomated washing systems;
-  cavi ty- type cooling 
equipment can be applied 
to the outside of the drum 
for carbonic maceration 
processes under controlled 
temperature conditions.
The Nitrogen Version 
machines PEC are com-
pact and need no bulky 
separate gas recovery sys-
tems. Moreover, special 
programs are used which 
guarantee fewer pressing 
cycles and a minimal pro-
duction of lees.
(Della Toffola - Via Feltri-
na 72 - 31040 Signoressa 
di Trevignano - TV - Italy - 
Tel. +39 0423 6772 - Fax 
+39 0423 670841 - email: 
dtgroup@dellatoffola.it) L.sensor.CO2 for measuring the pressure in the sparkling wine bottle (L Pro).

PEC 50 nitrogen pressing unit (Della Toffola).

Sparkling wine analysis

“Precision made simple” is 
the claim with which L Pro 
company presents its range of 
gas sensing instruments.
In 2007, the company started 
its mission of exploring all the 
possible applications of the 
laser spectroscopy technol-
ogy. Its original method and 
technical evolution of lasers 
has allowed the development 
of a new generation gas sens-
ing instruments which would 
have been impossible only a 
few years ago.
L Pro develops instruments 
for measuring CO2, O2, H2O 
(water vapor) into many dif-
ferent containers such as glass 
and PET bottles, vials, food 
packages, isolating glasses, 
etc. Now it presents the new 
L.sensor.CO2 which repre-
sents the electronic evolution 
of the traditional mechanical 
aphrometer. Designed initially 
for the wine sector, the new 

L.sensor.CO2 measures the to-
tal pressure, the partial CO2

pressure, and CO2 dissolved 
(G/L or V/V).
With reference to the tradi-
tional method, L.sensor.CO2

preforms an optical measure 
without being in contact with 
the inside of the container 
or the product, thus not de-
stroying the sample. This is 
just one of the advantages of 
this sensor. It is fast, because 
it performs the measurement 
in a few seconds; it is precise 
and reliable, with no influ-
ence from the operator; it is 
safe and easy to use, in fact 
there is no bottle management 
thus reducing the explosion 
risk. And the same sample 
can be measured many times.
(L Pro - Viale del Lavoro 
1/3 - 36043 Camisano Vi-
centino - VI - Italy - Tel. +39 
0444 411527 - Fax +39 0444 
316320 - email: info@lpro.it)
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BREWERY

Efficient use of raw materials and resources

The focus of this edition 
of Brau Beviale, which is 
scheduled from 13rd to 15th

November at Nürnberg, is 
on information about new 
developments and improve-
ments in the segments of raw 
materials, technologies, lo-
gistics, and marketing. The 
supporting programme with 
special shows and forums 
covers beverage issues in 
depth and provides food for 
thought, for example on the 
efficient use of raw materi-
als and resources. Visitors 
can also experience how 
this can improve competi-
tiveness and spare the envi-
ronment at the same time in 
the “Energy & Water” theme 
pavilion with its snappy short 
presentations on renewable 
energy, rational energy con-

version, cogeneration units, 
contracting, disinfection, 
and recovery, analysis and 
treatment of water.

Beverage industry must 
continue to cut costs

Even before a company has 
finished presenting its busi-
ness report, a media repre-
sentative raises his hand and 
the usual question follows: 
“Will you raise your prices 
this year?”. This is just as 
likely to be followed by the 
answer: “Yes.” This is usually 
justified by increased raw 
material prices that can no 
longer be absorbed and must 
be passed on to consum-
ers. Undoubtedly, pushing 
through price increases has 
a strong impact on a com-

pany’s success, but many 
beverage producers falter 
especially when it comes to 
implementing price rises and 
then suffer from substantially 
reduced profits by not pass-
ing on cost increases.
It is also undoubtedly true 
that price increases for 
beer (and petrol) trigger 
deep-seated psychological 
reflexes among consumers 
all over the world. Although 
increased beer prices have 
long ceased to cause revo-
lutions, as once the case 
in Bavaria, price rises still 
need to considered care-
fully. It has become estab-
lished practice, at least in 
Europe, to justify price rises 
for beer and drinks to the 
consumer with increased 
prices for raw materials. The 
fact that raw material prices 
have increased over the past 
years is not to be disputed. 
The price of malt alone has 
almost doubled for German 
brewers from 2008 to 2011.

Five megatrends 
for beverage producers

According to a study by 
the Dutch Rabobank (“Best 
of Times, Worst of Times – 
Global Beverage Outlook”, 
January 2012), fluctuating or 

rising prices for raw materi-
als are one of five so-called 
megatrends that beverage 
producers see themselves 
confronted with this year. The 
other trends, which have an 
impact on sales planning, are 
the still growing importance 
of the emerging markets, 
splitting demand between 
cheap and premium brands, 
strategic sourcing and con-
vergence between beverage 
segments.
Rising raw material prices hit 
beverage producers hard but 
to a varying extent, accord-
ing to the Rabobank study. 
Fluctuations in raw material 
prices affect fruit juice pro-
ducers far more severely than 
soft drink bottlers, for exam-
ple. For fruit juice producers, 
raw materials – such as or-
anges and apples – account 
for between 25 and 50% 
of the production costs. Al-
though the soft drink bottlers 
are less affected by fluctua-
tions in raw material prices, 
the more than 160% rise in 
the price of sugar since 2007 
is still a big worry for them. 
This was why the industry’s 
big players had to respond by 
raising their prices by 2% in 
the first half of 2011 and by 
another approx. 1.5% in the 
second half-year.
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Fluctuating raw material 
prices hit brewers in 

emerging markets harder

If the worldwide cost struc-
ture of breweries is analysed 
(if insights are possible), 
large differences are deter-
mined. Substantial differ-
ences exist, for example, 
in the cost of packaging, 
where it is necessary to dis-
tinguish between markets 
with returnable systems and 
markets that only know dis-
posable packages. Breweries 
that use returnable bottles, or 
even better, produce a large 
share of draught beer, all 
have lower packaging costs 
than those that use dispos-
able containers, but extra 
costs for cleaning kegs and 
bottles etc. are then added to 
the cost of production.
In mature markets, Ra-
bobank estimates that the 
packaging costs account for 
an average 15% of the cost 
price (without markup), and 
raw materials also 15%. Ul-
timately, maximum 5% of 
the cost price is attributed 
to the raw material malt, at 
least according to Rabobank. 
To this extent, the brewers 
are right when they justify 
beer price increases with in-
creased raw material prices, 
but this is only half true and 
depends heavily on the part 
of the world in which they 
operate.
One thing is noticeable how-
ever; nowadays, personnel 
costs (included in production 
costs) among the worldwide 
breweries are less significant 
than 20 or 30 years ago. The 

breweries benefit from mod-
ernization and automation 
of their plants, which need 
far fewer personnel that pre-
viously. It is estimated that 
personnel costs account for 
about 20% of the total costs 
in German breweries and 
probably appreciably less 
in other countries. Brew-
ers must keep a firm eye on 
their total costs and look for 
ways and means of reduc-
ing them, if they don’t want 
to upset their customers and 
have to accept sales losses. 
Because the fiscal burden 
– beer taxes and import du-
ties, which vary considerably 
from Country to Country – is 
a cost factor on which they 
have little or no influence.
In many markets of Africa, 
brewers resort to using local 
raw materials such as sor-
ghum and cassava for pro-
ducing beer. Beer made from 
these raw materials is taxed 
at a low rate, which means 
it has a low end consumer 
price, in contrast to beer 
brewed from malt that has 
to be imported at a high cost 
and transported over long 
distances. This allows the 
use of malt exclusively for 
high-priced beers that only 
a few consumers can afford. 
Another factor is the psycho-
logical buying barrier, which 
is widespread especially in 
mature markets and prevents 
consumers paying more than 
a certain amount for a beer. 
For example, the high tax on 
malt in Japan has stimulated 
research and marketing of 
“Shin Janru” or “New Genre 
Beverages”. These are alco-

holic drinks similar to beer 
that are produced from puls-
es, without malt. The produc-
tion of these drinks is com-
plex and expensive, but their 
lower taxation makes them 
distinctly cheaper at the 
point of sale than a beer of 
100% malt. In 2010, seven 
years after their introduction, 
these New Genre Beverages 
already had a 33% share of 
the Japanese beer market, 
with a rising trend. 
If we lived in an ideal world, 
all drinks would be supplied 
in kegs, which would prob-
ably be the cheapest solution 
for brewers and beverage 
producers. However, as this 
is not the case, they have 
no choice but to operate as 
cost-effectively as possible. 
This rule applies to bever-
age producers all over the 
world, but even more to 
those among them whose 
markets are stagnating or 
shrinking.
There is a growing pressure 

on not allowing costs to get 
out of hand. Economy – in 
the positive sense – is the 
order of the day, but waste 
is a burden that causes noth-
ing but costs. Energy, water, 
waste: everything is being 
scrutinized closely, and not 
just since the brewing and 
beverage industry has at-
tached priority to environ-
mental protection. “Get it 
right the first time” is top 
priority.
The Rabobank study is aptly 
entitled “Best of Times, Worst 
of Times”, with which the 
author is alluding to a quote 
from Charles Dickens. In-
deed, the global beer and 
drinks market is and remains 
divided into growing and 
stagnating markets. Growth 
used to make good one or 
another small sins, but not 
any more. Performance fig-
ures create comparability 
and control. Costs that are 
avoided increase profits.

www.brau-beviale.de

Difference in costs between international breweries 
and Chinese breweries (IVR Research).
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Brew plant

Velo brewery division of-
fers a compact and reliable 
solution for small breweries 
and those who wish to en-
ter the craft-brewing world, 
the Union system. Due to 
lack of space and money, 
the small producers are 
very often forced to work 
with low-grade traditional 
systems. Velo has designed 
and created a decisive in-
novative system, a brew-
house all in one vat, which 
is available in 5 and 10 hL 
versions.
All the normal procedures 
of wort production such as 
mashing, lautering, boiling 
and hot trub removal take 
place in a single vat. The 
Union brew-house thus 
requires much less space 

and energy, and the brew-
ing process becomes really 
easy. It is divided in two sep-
arate areas, the mash kettle 
and lauter tun in the upper 
part and the whirlpool kettle 
in the lower. The mashing-in 
is done directly in the upper 
part, where the mash work 
also takes place. The upper 
kettle has its own heating 
zone for the mash heating. 
Once mashing is completed, 
the mixing blade is pulled 
out of the mash and it is 
possible to directly lauter 
by gravity into the wort ket-
tle below. The spent grains 
remain in the upper area 
and then can be easily re-
moved via a manhole. The 
boiling is carried out in the 
lower part of the Union 

brew-house, afterwards the 
wort is put into rotation by 
the brew-house pump via a 
tangential inlet. The shape 
of the bottom allows a good 
sedimentation and creation 
of a solid hot trub cone.
The Union brew-house can 
be offered together with an 
integrated electric steam 
generator patented by the 
Velo Company. With this 
IES the customer saves ad-
ditional space for the steam 
generator and the invest-
ment for a chimney. The 
beer can be brewed without 
fossil energy sources and 
thus the Union system can 
be praised as environmental 
friendly.
Velo Acciai offers a major 
innovation for a large sec-
tion of the market, an inno-
vation that makes quality ac-
cessible for the newcomer.

(Velo Group - Via Piave 55 -
31030 Altivole - TV - Italy - 
Tel. +39 0423 917100 - Fax 
+39 0423 915235 - email: 
velo@velo.it)

Brewing equipment

The L.A. Inox company has 
developed the new brew-
house “Il Mastro Birraio”, an 
automatic and flexible plant 
where any recipe is easy to 
settle and to repeat. It is pro-
vided with all the equipment 
(fermentation tanks, chiller, 
pumps, malt mills, etc.) in 
order to satisfy any produc-
tion requirement. 
Two lines are available: 
a “steam” version and an 
“electrical” version. Both 
lines are manufactured in 
stainless steel and are also 
available in copper on re-

quest. The steam line repre-
sents the traditional method 
of production of the craft 
beer; it involves the use of a 
heating system based on the 
steam in cooking hall. The 
process provides the malt 
cooking in different phases, 
the must filtration and the 
hop addition during the fi-
nal boiling. The fermenta-
tion process takes place with 
the yeast introduction.
“Il Mastro Birraio” is the 
best choice to obtain a beer 
rich in aroma and fragrance, 
and personalise the final 

product, using your own 
recipes.
(L.A. Inox - S.S. Flaminia km 
131,400 - 06049 Spoleto - 

PG - Italy - Tel. +39 0743 
27791 - Fax +39 0743 
277092 - email: lainox@
lainoxspoleto.it)

The Union brew-house (Velo Group).

The steam version of “Il Mastro Birraio” brew-house (L.A. Inox).
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44 - Italian Food & Beverage Technology - LXX (2012) november

FILLERS
AND CAPPERS

Capsule application

With the right equilibrium be-
tween innovation and tradi-
tion, Fimer develops bottling 
machines for the food and 
beverage industry. Its techni-
cal team is keen on study and 
whole bottling line projects 
satisfying any production re-
quirements, from the small 
winery to the large-scale bev-
erage producers
The company proposes an 
optimized capping system 
which consists of three dif-
ferent types of treatment: 
the distribution of capsules, 
the rolling, and the thermo-
smoothing.
The capsules are contained 
in an inclined storage, with 
a capacity of up to 700/800 
pieces, and they are distrib-
uted onto the infeed screw 
feeder, via a single-head dis-
tributor activated by a “no 
cap/no capsule” photocell. A 

plc system synchronizes the 
functioning of the distributor 
through the movement of the 
capper.
The neck of the bottle is cen-
tred by a pneumatic piston 
and the cap is pushed in-
side the rotating distributor 
by a direct jet of compressed 
air; subsequently, the rota-
tion of the distributor places 
the cap onto the neck of the 
bottle and a small pneumatic 
piston perfectly arranges the 
cap, preparing the upper part 
for smoothing. The distribu-
tor must be changed for caps 
with different diameters and 
lengths.
The smoothing of tin or pol-
yaminate caps takes place 
by means of a roller with 
hard plastic wear-resistant 
rolls featuring self-lubricat-
ing bushes which minimize 
the resistance to rolling on 

the capsules. The rotation 
speed is set between 1000 
and 1500 rpm, the smooth-
ing tension can be comfort-
ably adjusted and the di-
rection of rotation can be 
clockwise or anti-clockwise. 
Therefore, the smoothing of 
shrink capsules is performed 
by means of a thermal head 
which is electronically con-
trolled assuring a homoge-
neous and completely ad-

justable heat distribution.
Another main feature is the 
connection of the head to 
the circuit of compressed 
air which allows the double 
ventilation of the capsule 
during the smoothing phase 
thus optimizing the process.
(Fimer - Via Pierino Testo-
re 39 - 14053 Canelli - AT - 
Italy - Tel. + 39 0141 823404 
- Fax +39 0141 834504 - 
email: info@fimer.it)

Filling-Capping-Capsuling 
system

AP Palladini machinery is 
specifically designed and 
developed for small and 
medium producers of edible 

oil, wine and other liquid 
foods such as fruit juices, 
liqueurs, vinegars, etc. 
These machines represent 

the ideal solutions for the 
production of small batches 
at low costs.
Compact size, high reli-
ability and ease of use are 
the main features of AP Pal-
ladini systems. In order to 
guarantee a high-quality 

level of the process, they 
are equipped as standard 
with a dual-antioxidant in-
sufflation gas (nitrogen) PRE 
filling and capping. The 
supply system is by grav-
ity directly from the stor-
age tank or a storage tank. 
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RTA600-12 Multicork filling, capping and capsuling station (AP Palladini).

Line-Jet bottling line for large bottles (Melegari Manghi).

There is no need for transfer 
pumps with a greater assur-
ance of maintaining a high-
quality product. For this 
reason there is no spinning, 
heating or vacuum suction 
of the product. The filling 
system is made of stainless 
steel and can be completely 
dismantled, cleaned, disin-
fected and sterilized even 
with steam. The size change 
is fast and very cheap.
AP Palladini machines are 
particularly appreciated by 
the producers of organic 
and biodynamic products.

The company presents the 
special model RTA600-
12 Multicork. It is an au-
tomatic system for filling, 
capping (corks, screw caps, 
DOP) and capsuling with 
loading and unloading bot-
tles from the conveyor belt. 
There is the possibility of 
combining an automatic 
labelling system.
With dimensions of mm 
3,700x1,500, the RTA600-
12 assures a productive ca-
pacity of up to 600 bottles 
per hour.
(AP Palladini - Via Cardano 

5 - 27010 Linarolo - PV - 
Italy - Tel. +39 0382 489280 -

Fax +39 0382 486002 - 
email: info@palladini.com)

Bottling line 
for large bottles

Melegari Manghi has been 
developing complete bot-
tling lines for more than 50 
years. Line-Jet is the new, 
completely automatic, 
electronic linear system 
for rinsing, filling and cap-
ping PET (one way) and 
polycarbonate (returnable) 
bottles, from 3 to 6 gal-
lons. The same machine is 
also available on request 
for smaller bottles, up to 
5 litres, with plastic screw 
cap.
The machine is composed 
of the typical three inde-
pendent modules, rinser, 
filler and capper, having 
an in-line lay-out. It is 
very simple and cheap 
considering the perfor-
mance.
Line-Jet is available in 
different models, all char-

acterized by rotary rinsing 
nozzles for the bottle 
interior which combine 
the rinse and water me-
chanical action. These are 
deeply penetrating nozzles 
which allow an internal 
rinsing of the whole jar 
with high-pressure water. 
The capper is suitable for 

press on plastic caps or 
plastic screw caps. The 
volumetric filling is con-
trolled by magnetic flow 
meters and the progressive 
closing membrane valves 
are controlled by a PLC 
allowing a fast and precise 
filling system. Also the 
changeover is directly se-
lected from the keyboard.
The sanitation operation 
is achieved by installing 
dummy bottles, which 

convey the sanitizing 
water in a manifold and 
then to the CIP. The filling 
is carried out without any 
contact between the bot-
tle mouth and the valve, 
allowing the maximum 
cleaning.
(Melegari Manghi - Strada 
Martinella 38/a - 43124 Al-
beri di Vigatto - PR - Italy -
+39 0521 968428 - Fax 
+39 0521 966721 - email: 
info@melegarimanghi.com)
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LABELLING
AND CODING

Labelling machine

Enos Euro presents the new 
monoblock featuring labelling 
machine and 2-head spinner 
for tin foil polylaminate cap-
sules with step motors and 
electronic speed driver, mod-
el Star Due. The machine is 
equipped with an electrome-
chanical emergency stop de-
vice (product stop) activated 
in automatic mode in case of 
failure in the packaging cycle 
or in manual mode for main-
tenance operations.
Star Due is suitable for the 
adhesive application of the 
label and back label on round 
bottles of different formats. 
Moreover the machine is 
equipped with wrap-around 
neck labels or medals for ap-

plication on the bottle shoul-
der and DOCG/Appellation 
strip with bi-adhesive sys-
tem; capsule closing system 
with spin-on or double ven-
tilation shrink-heads; capsule 
distributor with big capacity 
tray magazine; automatic sys-
tem for the positioning of the 
centring notch on bottles with 
customized marks, capsules 
with marks or existing labels 
with 20% reduction in the 
hourly production rate.
Enos Euro explains that with 
an additional cost Star Due 
can be equipped with a con-
trol board with plc and op-
erated by means of a key-
board or a touch-screen dis-
play for the memorization 

of up 50 packaging formats. 
The labelling heads can be 
equipped with electrical ser-
vo positioners controlled by 
a plc. A rapid configuration 
of the machine by means of 
the memorized pre-set of all 

the packaging formats reduc-
es the changeover times.
(Enos Euro - Via Pierino 
Testore 19/23 - 14053 Ca-
nelli - AT - Italy - Tel. + Fax 
+39 0141 822606 - email: 
info@enoseuro.it)

Star Due labelling machine (Enos Euro).

Identifying the end of line

In addition to the wide range 
of linear self-adhesive label-
lers, Packlab presents the 
Print&Apply system for prod-
uct traceability, which repre-
sents a very efficient system 
that prints and applies the label 
directly on any kind of pack.
The new Print&Apply system 
is available in two versions. 
The first one, with pneumatic 
piston for a production speed 
of up to 1,200 p/h, allows to 

apply the just printed label on 
steady or moving products, 
which are not even aligned on 
the conveyor. The second one, 
with direct contact system and 
for a speed of up to 9,000 p/h, 
is suitable for applying the 
label on moving products, 
aligned on the conveyor, even 
at different production speeds.
Packlab has chosen the ther-
mal transfer printing system 
and both models can apply 

the label on the top and on 
the lateral side of the pack. 
Moreover, the second version 
is available with a hinged ap-
plicator for labelling on the 
corner of the pack.
With Packlab Print&Apply sys-
tem it is possible to print both 
linear and bi-dimensional bar-
codes and also customized 
graphics.
(PackLab - Via A. Volta 16 - 
46030 San Giorgio di Manto-
va - MN - Italy - Tel. +39 0376  
372300 - Fax +39 0376  372445 
- email: info@packlab.it)

Print&Apply system  
with pneumatic piston (PackLab).



“Modular Plus”  
labelling machine

PE Labellers presents the 
evolution of the classic 
modular labeller with the 
claim “Absolutely flexi-
bility!”, because the new 
Modular Plus, so called, 
is the only labeller which 
allows its users to decide 
which labelling station to 
install, when to install it 
(before, during or after its 
purchase), and whether 
to install labelling units as 
fixed or modular fittings.
Even after the labeller’s 
purchase, it is possible 
to replace the existing la-

belling units at any time 
with other kinds of fit-
tings that offer different 
technologies, i.e. on-trol-
ley or fixed stations. On-
trolley and fixed stations 
are available for any kind 
of technology: cold glue, 
hot-melt, self-adhesive 
(also non-stop), and roll-
fed equipment.
Modular Plus is available 
in two versions. A mid-
low speed version has 
been expressly designed 
for middle and low-sized 
wineries and oil mills that 

can reach the utmost flex-
ibility from a reasonable 
investment. A large-sized 
version allows its users to 
achieve up to 72,000-bph 
high speed and assures a 
top quality performance.
The new Modular Plus by 
PE is equipped with ser-
vomotors with integrat-
ed drive for plate rotation 
by means of an electron-
ic cam system that can be 
programmed by a touch 
screen “visual cam” pan-
el. If necessary, this label-
ler can be integrated with 
optical spotting systems 
and cameras, in order to 
give its users the possibil-
ity of labelling any kind of 
container.

(PE Labellers - Via Euro-
pa 25 - 46047 Porto Man-
tovano - MN - Italy - Tel. 
+39 0376 389311 - Fax 
+39 0376 389411 - email: 
pelabellers@pelabellers.it)

“Modular Plus” labelling machine 
(PE Labellers).
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ANCILLARY
EQUIPMENT

Self-priming pumps

Bruno Wolhfarth is special-
ized in the development of 
stainless steel self-priming 
electric pumps with flexi-
ble rubber impeller inside. 
Since it was established over 
40 years ago, the company 
has developed machinery 
exclusively in stainless steel 
and it has always taken into 
consideration reliability and 
simple maintenance to en-
sure hygiene and duration.
The stainless steel Rapid se-
ries has been added to the 
Rapid Sanitary series while 

keeping in mind the partic-
ular demands of food, phar-
maceutical and cosmet-
ics sectors during both the 
planning and the execution. 
With respect to the standard 
version of the Rapid, Bruno 
Wolhfarth has eliminated 
all those parts which might 
cause product stagnation and 
be a source of contamina-
tion: the inside of the pump 
is a perfectly smooth single 
piece, obtained from a full 
bar with a turning and mill-
ing procedure; these charac-

teristics allow perfect clean-
ing even with CIP washing. 
The impeller and gaskets are 
made of white silicone, a ma-
terial certified as being suit-
able for use in contact with 
food, according to FDA reg-
ulations and in compliance 
with EEC 1935/2004 Regu-
lation. In addition to stain-
less steel AISI 316L and upon 
request, the pump body can 
also be made of titanium, a 
metal that gives out less to 
the product and is also used 
in the medical-health-care 
field.
The electro-pumps are 
strongly self-priming, gently 
transport liquid and dense 
products and work in both 
directions. With low rpm 
motor or with speed variator, 
these pumps are suitable for 
transferring delicate products 
such as creams, emulsions, 
microspheres, or very thick 
products, such as pastes and 
ointments, and viscous prod-
ucts, such as honey, gel, glue 
for construction, resins, and 
paints. A filter with a stain-
less steel net inside, size 
200, 400 or 800 µm, could 
be applied to the pump to 
filter impurities and corpus-
cles of the product, before 
the packaging.
In order to work in explo-
sion-risk environments, these 
pumps can be supplied in 
Atex execution with ATEX 
II 2 GD c IIB TX certificate.

Bruno Wolhfarth is also 
specialized in the develop-
ment of stainless steel plate 
filters. The Farminox and 
Labinox filters are used in 
food, pharm, cosmetic in-
dustries for filtering liquids, 
such as syrups, beverages, 
essential oils, and perfumes. 
They can work with filtering 
paperboards of different po-
rosity in order to obtain the 
required degree of filtration. 
The most important charac-
teristic of this filter is that it 
has no packing, as the pat-
ented round form provides 
a perfect sealing directly 
between the plate and the 
paper.
(Bruno Wolhfarth - Via Ca-
vour 31 - 26858 Sordo - LO 
- Italy - Tel. +39 02 9810153 
- Fax +39 02 98260169 - 
email: info@wolhfarth.it)

The Labinox Filter equipment (Bruno Wolhfarth).

The Farminox plate-filter (Bruno Wolhfarth).
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Label inspection

FT System presents the la-
bel inspector model IE4000-
3D designed to ensure a 
360° analysis of all the la-
bels on cylindrical or circu-
lar shaped containers. The 
system allows the inspec-
tion of the label presence, 
position, axiality, align-
ment between labels and 
container elements, check-
ing the capsule, analysis of 
the label surfaces (integrity, 
printing errors and its con-
formity with the format be-
ing produced), detection 
of additional object (gadg-
et), check/read codes (bare 
codes, data matrix, etc.), 
management of independ-
ent rejection thresholds, of 
warning thresholds (atten-
tion thresholds), of addition-
al controls (embossed cen-
tering) and ejection systems.
The IE4000-3D system de-
tects the presence of sev-
eral labels incorrectly ap-

plied in the same point 
by the labelling machine. 
Two additional analysis ar-
eas can be set for each la-
bel; in this way, defects on 
logos, trademarks and oth-
er important details on the 
label can be checked.
“The 3D reconstruction 
system allows the acquisi-
tion of scrambled contain-
ers that are not oriented. 
The IE4000-3D uses 4 in-
dependent, high resolution 
cameras spaced at 90° in-
tervals which allow the si-
multaneous acquisition of 
4 images of the bottle – Fer-
dinando Tuberti, technical 
director of FT System ex-
plains. – A 3D model of the 
completely labelled bottle 
is constructed using a high 
definition camera system. 
The model is then creat-
ed on a flat image in or-
der to obtain a single im-
age of the overall surface; 

this offers customer a pre-
cise reconstruction of the 
bottle, up to a line speed 
of 36,000 bph.”
The precision and reli-
ability of the inspections 
are not the only strong 
point in the system. In 
fact, “the software will 
monitor the reasons for 
rejection and will provide 
an alarm signal (able to 
stop the line) if there are 
a number of consecutive 
rejections due to the same 
reason – Gabriele Saveri, 
R&D Manager explains –. 
In this way, it is possible to 
intervene immediately, thus 
minimizing rejections”. 

Thanks to a good engineer-
ing, the apparent complex-
ity of the IE4000-3D be-
comes simple to use and 
versatile during the format 
change. The R&D of FT 
System has worked to make 
the machine quick to set up 
and easy to use by all op-
erators. Moreover, FT Sys-
tem has an internal sector 
for research and develop-
ment and is open to even-
tual feasibility studies on 
specific customer projects.
(FT System - Via L. Da Vinci 
117 - 29010 Alseno - PC - 
Tel. +39 0523 945745 - Fax 
+39 0523 949777 - email: 
commercial@ftsystem.com)

Flexibility and rapidity

Fiminox is an Italian com-
pany specialized in the 
business of stainless steel 
fasteners such as studs, 
screws, bolts, turned com-

ponents, etc. and through its 
subsidiary Tekinox, it adds 
a new line of turned fitting 
and fastening products.
Prone to project-develop-

Screenshot of 4 images captured simultaneously by the IE4000-3D label 
inspector (FT System).

IE4000-3D label inspector (FT System).
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ing tailor-made products 
based on customer specifi-
cations, Tekinox was setup 
in 1999. Nowadays, thanks 
to a constant growth and 
a reinvesting policy, it 
has acquired a number of 
state of the art machinery. 
Since 2003, the Total Qual-
ity Management System, 
guaranteed by Fiminox, is 
certified by DNV-Sincert 
according to the criteria 
of the procedures BO 
9001-Vision 2000. These 
criteria, applied both on 

the technology and pro-
duction process, certify the 
quality of the products.
Onboard checks of the 
production process syn-
chronize with a Managing 
system able to elaborate 
statistics and product 
traceability documents. 
Quality controls on the 
incoming goods attest the 
dimensional, chemical and 
functional quality conform-
ity of the products.
(Fiminox - Via per Carpiano 
18 - 20077 Melegnano - 

MI - Italy - Tel. +39 02 
98033501 - Fax +39 02 

98033502 - email: info@
fiminox.it)

Stainless steel fasteners (Fiminox).

Stainless steel ball valves (4G Ghidini).

Ball valves

4G Ghidini produces a 
wide range of ball valves 
for any sector, in particu-
lar for the food industry, 
which are available in the 
two versions both manual 
and with small flange as 
per ISO 5211- DIN3337 for 
control by means of pneu-
matic or electric actuators. 
The company develops 2 or 
3-way valves with standard 
connections: DIN, CLAMP, 
KF, GAROLLA, MACON, 
VICTAULIC, butt-welding, 
socket-welding, EN 1092-
1 flanges, ISO 228, ISO 7, 
NPT, SMS, RJT threads.
For its products, 4G Ghidini 
selects only raw materials 
from European certified sup-
pliers and processes them 
only after rigid controls, thus 
ensuring the certification of 
the used materials. The com-
pany designs and develops 
their products by following 

the correct testing practice 
with cutting-edge equip-
ment in order to ensure total 
quality and safety to all final 
users. It also makes a steady 
and thorough control of the 
entire productive cycle and 
tests every single product 
before it is marketed.
4G Ghidini has been award-
ed certification to UNI EN 
ISO 9001: 2008 standard. 
Their ball valves are com-
pliant with the Directive 
97/23/CE PED, introduced 
to standardise the legisla-
tion enforced in the Member 
States on pressure equip-
ment, and can be supplied 
on request in compliance 
with Directive 94/9/CE 
ATEX for approximation of 
the legislation enforced in 
the Member States covering 
safety systems and equip-
ment to be used in potential-
ly explosive environments.

Thanks to continuous re-
search and development, 
4G Ghidini is pleased to in-
troduce the latest valves, 5” 
DN 125 Aisi 304L and 316L 
bar machined valves, 2 and 
3-way with T or L bore avail-

able with all standard con-
nections.
(4G Ghidini - Via Ruca 400 
ZI - 25065 Lumezzane - BS - 
Italy - Tel. +39 030 8925953 - 
Fax +39 030 8922167 - email: 
info@4gghidini.it)
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CONTAINERS
AND CLOSURES

The evolution of supply and 
demand for self-adhesive 
labels is not just a matter of 
collecting and interpreting 
industry statistics and quan-
titative indicators.
In this article FINAT, the 
world-wide association for 
manufacturers of self-adhesive 
labels and related products 
and services, monitor relevant 
trends and developments.

The advent of the paper bag, 
the universal packaging in a 
19th century grocer’s shop, 
created the need to identify 
the contents with some kind 
of label. This was, of course, 
really helpful for customers 
and, since then, labels have 
been expanding their role in 
packaging, driven by legisla-
tive demands as well as the 

need to promote a particu-
lar brand, as the consumer 
society gained momentum 
after the Second World War.

Labels: 
adding convenience

and versatility

Today, it is certainly true that 
a self-adhesive label adds 
value to a product’s packag-
ing in a variety of ways, as a 
source of information on the 
pack contents; as a location 
for barcodes and other track-
and-trace and authentication 
devices, and as a form of 
promotion and decoration. 
In all these spheres, the 
convenience and versatility 
of the self-adhesive laminate 
have been key contributors 
to product packaging. They 
serve manufacturers across 
the whole spectrum of prod-
ucts, providing a valuable 
and easily-accessed tool for 
product development and 
marketing, particularly for 
direct-label goods, today 
the world’s dominant brand, 
and the leading driver for 
demand in packaging and 
labels.
Even in the 21st century, self-

adhesive labels are adding 
value to products and brands 
in new and developing ways, 
around the world, in partner-
ship with an ever-changing 
base of packaging materials. 
Label converters benefit – 
almost uniquely in a manu-
facturing environment – from 
being part of a harmonised 
but complex value chain that 
embraces raw materials sup-
pliers, self-adhesive lamina-
tors, ink, die, and other press 
consumables suppliers. All 
levels of this value chain are 
assisted and nurtured by the 
European association for self-
adhesive labelling, FINAT, 
and its counterpart organi-
sations around the world.

Trade associations -
facilitators of global

standards and best practice

As ‘umbrella’ organisations, 
trade associations create in-
dustry standards and drive 
“best practice”, facilitate 
networking, lobbying, and 
promotional opportunities 
and provide technical and 
legislative updates. At a time 
when sustainability, food 
safety, and optimisation of 
the world’s natural resourc-
es are key criteria, uninter-
rupted status information on 
global and regional legisla-
tive issues such as REACH, 
is essential for everyone in 
the label supply chain.

Labels: adding value
to packaging
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After all, today’s self-ad-
hesive label industry is 
increasingly global in its 
reach, serving the interna-
tional brand owners and 
retailers across all their re-
gional markets.

Global breakdown
of label demand

Global label demand across 
all technologies is expected 
to reach over 50 billion m2

by 2015. World label de-
mand growth for 2012/13 
will be approximately 6-7%.
The prime volume mar-
kets are foods, beverages, 
personal care products, 
and pharmaceuticals. The 
world’s emerging econo-
mies, particularly the BRIC 
Countries, are driving that 
growth. Self-adhesive labels, 
along with glue-applied la-
bels, still represent together 
nearly four fifths of the total 
label market, but face com-
petition today from sleeving 
and in-mould labels, both of 
which are exhibiting posi-
tive growth, particularly in 
the food and beverage mar-
kets.
In Europe, the dynamic de-
velopment in recent years 
in the eastern Countries 
has slowed somewhat, but 
remains a key factor in the 
region’s positive growth. 
North American self-adhe-
sive label demand growth 
has been driven primarily 
by VIP applications. Asia 
Pacific takes the largest 
global share of the overall 
label market today, and here 
self-adhesive labels demon-

strate healthy growth, with 
new label laminating com-
panies, as well as convert-
ers, proliferating. The new-
est label market, Africa and 
the Middle East, combines 
both mature and unstable 
economies, but is evidenc-
ing healthy overall growth 
for self-adhesive labels.

Raw materials inflation 
and sustainability:

push for downgauging

With its complex make-up, 
the self-adhesive labelstock 
is particularly susceptible to 
raw material price increases, 
and these have character-
ised the market for nearly 
two years, creating margin 
pressures at every level of 
the value chain. Prices for 
platinum, the initiator for 
silicone release coatings, 
remain extremely high, and 
crude oil prices, fluctuating 
in response to world politi-
cal issues, continue to be of 
high concern, particularly 
in relation to plastic films. 
While paper labels and 
release liners continue to 
dominate self-adhesive la-
bel use, film facestocks and 
release liners are gaining 
market share. Environmental 
concerns and the quest for 
sustainability are encourag-
ing the use of “downgauged” 
self-adhesive labelstocks in 
order to reduce material us-
age, to save cost, to reduce 
inventory storage space, and 
to save (thanks to a lighter 
weight) on transport costs. 
Lower-gauge film facestocks 
and release liners are key 

players in this arena, with 
significant reductions in ba-
sis weight achieved.

Secondary use of label 
materials:

towards commercially-
viable solutions

In papers, the manufacturers 
have more limited opportu-
nities to downgauge, but are 
concentrating on specialties, 
like wash-off labelstocks for 
bottles, security papers em-
bedded with forensic and 
other taggants, and wine 
label laminates of fering 
‘ice bucket’ performance. 
The proven recyclability of 
glassine release liner is now 
beginning to encourage the 
continuing use of paper la-
belstocks.
At the same time, the skills 
of the papermaker are being 
increasingly employed in the 
“cradle to cradle” repulping 
of glassine release liner. It is a 
sad fact of life, however, that 
the label industry and its cus-
tomers have yet to fully take 
advantage of such schemes: 
their commercial capacity 
has not yet been fulfilled. It is 
important to add that the re-
mainder of the waste stream 
created by converting self-
adhesive labels, namely the 
matrix waste, has yet to find 
a cradle to cradle solution, 
although, as has been prov-
en over a number of years, 
it can be successfully used 
in industrial incinerators for 
waste-to-energy recycling.
The continuing popularity of 
the “no label look”, created 
using clear film label faces-

tocks, is not the only driver 
for film usage in self-adhesive 
labels today. Film release lin-
er, PET or PP, is increasingly 
a choice today. The combi-
nation of film facestock and 
film liner enables serious 
downgauging of label lami-
nate, to deliver more labels 
per reel, fewer roll changes 
on press and on the labelling 
line, and therefore significant 
time and cost savings. Cost 
savings are additionally en-
hanced by recycling the film 
release liner: world shortages 
of PE granulate and high de-
mand have made the recy-
cled liner a financially viable 
commodity.

Film-based labels:
where decoration
technologies meet

in a narrow webspace

However, it is in the realms 
of film that self-adhesive la-
bels today see their greatest 
competition. As stated, film-
based shrink sleeve labels, 
stretch and wrap-around 
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sleeves, and in-mould la-
bels are today enjoying 
faster growth rates. How-
ever, these technologies 
are opportunities as well as 
threats, and self-adhesive 
label converters today are 
embracing the concept of 
“one-stop shopping”, offer-
ing their customers not only 
the self-adhesive path, but 
also the non-adhesive tech-
nologies which can be prof-
itably and ably printed on 
their narrow-web presses.

Broadening the agenda

Label converters today are, 
indeed, at the centre of an 
intermingling of technolo-
gies in the packaging chain, 
offering both web-fed self-
adhesive labels and sheet-
fed wet glue labels, as well 
as flexible packaging and 
tube laminate. They are also 
experiencing, in the M&A 
arena, buyouts by flexible 
packaging companies wish-
ing to expand their offering, 
and also mainstream pack-

aging companies purchasing 
self-adhesive label convert-
ers to develop their capabil-
ity to provide personalised 
packaging.

Digital: shorter runs, 
higher break-even point

The narrow-web presses 
that characterise self-ad-
hesive label production 
have in recent years mostly 
employed the flexographic 
print process, most recently 
coupled with speedy UV 
curing. However, the fast-
developing narrow-web 
digital colour print options, 
particularly the HP Indigo 
and Xeikon, are dramati-
cally changing the face of 
label print today. As brand 
owners and retailers opt for 
shorter production runs of 
their products, delivered 
more often, as well as multi-
versioning of products using 
the same basic packaging, 
so the speed, flexibility, and 
shorter-run capability of 
digital print is proving itself.

Linerless: a revival 
of interest for special 

applications

Linerless self-adhesive la-
bels, which briefly enjoyed 
popularity in the 1980s, 
are enjoying a resurgence 
of interest; and technology 
advances have made them a 
real success currently for su-
permarket catchweigh food 
pre-packs in particular. Lim-
itations on label shape have 
held this format back, but 
developments are ongoing 
and this is an area to watch.

Technology advances: 
enhancing the brand 

experience

On-press trends include an 
ever-broader toolcase of 
special finishes for labels, 
such as photochromic and 
high-gloss metallic inks, 
time-temperature indicators, 
holograms, and tactile var-
nishes. Designed to enhance 
the consumer’s experience 
of a product’s packaging and 
create shelf ‘stand-out’, they 
partner highly-engineered 
permanent and removable 
adhesives to deliver the 
perfect performance for the 
brand owner’s needs.

Connecting the global
label industry network

In an increasingly-global 
label market, there is a real 
need for a ‘living’ network for 
the whole base of industry 
players, sharing information 
and knowledge, transcending 
the boundaries of countries 

and languages. Within less 
than three years, the L9, the 
global collective of label in-
dustry associations, of which 
FINAT is a founder member, 
has made enormous strides 
in this direction, sharing 
knowledge and experience 
on sustainability and recy-
cling; jointly promoting the 
label industry’s ‘best-in-class’ 
at the World Label Awards; 
introducing benchmarking 
and standardised best prac-
tices; and thus bringing bene-
fits for all members and their 
end-user customers.

Labels: the interactive
medium connecting

product and consumer

Label content is becoming 
increasingly an issue as 
the requirements of brand 
owner and retailer are tran-
scended by the require-
ments of legislation on in-
formation and food safety, 
security and logistics input, 
and customer-accessible ad-
ditional information via QR 
codes and similar devices. 
As a result of this broader 
agenda for label content, 
label size has increased; 
and leaflet label usage has 
grown considerably, partic-
ularly for pharmaceuticals. 
In the pharmaceutical field 
in particular, in the face of 
growing instances of coun-
terfeiting, the addition of 
Braille content, and overt 
and covert security and 
track-and-trace devices is 
extensive.
In this context, there are real 
opportunities for label print-
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ers to engage with commer-
cial packaging companies, 
in cartons, for example, to 
add value in terms of en-
hanced customer experience 
and engagement with a par-
ticular brand. Self-adhesive 
labels can certainly enable 
mainstream sectors of the 
packaging industry to ben-
efit from 21st century brand 
identification strategies, 
without the need to change 
their core technology base.

Corporate strategies 
for the label printer

The self-adhesive label con-
verting industry came into 
existence very much as a 

family concern, based on 
small businesses, initially 
serving regional or specialist 
markets. The international na-
ture of today leading brands 
and growing globalisation 
has necessarily changed the 
face of the industry via a 
continuing stream of merg-
ers and acquisitions. How-
ever, the industry values its 
origins, and there is a strong 
desire to retain the “family” 
aspects of the business, even 
in the context of growing the 
company.
As a relatively young indus-
try in the context of print-
ing, and a downstream user 
of a variety of raw materials, 
there are many things label 

converters can learn from 
old-established industries 
like paper and board, and 
from new packaging for-
mats like flexible packag-
ing. Their successes can be 
analysed, and could indeed 
be replicated in part in la-
bel converting businesses. 
Equally, there are lessons to 
be learned from other indus-
tries about what NOT to do.

A dynamic and creative 
sector of the packaging 

chain

Packaging has come a long 
way since the original paper 
bag, and labelling has had 
to move with the times to 

embrace developments that 
have encompassed tin cans, 
plastic bottles and flexible 
packaging. Self-adhesive la-
bels have proved themselves 
perfect, innovative partners 
in all these developments. 
They continue to represent 
a dynamic and creative sec-
tor of the packaging chain, 
offering unparalleled flex-
ibility and versatility. What 
is more, they are the prod-
uct of a value chain that is 
deeply committed to sus-
tainability, lean manufactur-
ing, and, above all, meeting 
the buyers’ needs in terms 
of aesthetics, applied per-
formance, and price.

J. Lejeune, FINAT

Sipa and Sacmi
together for PET preform 
and closure project

Sipa (Zoppas Industries 
Group) and Sacmi, two of It-
aly’s most innovative compa-
nies operating in the packag-
ing sector, have combined 
their skills in the search for 
a new solution in the combi-
nation of PET preforms and 
closures that provides ad-
vantages for processors and 
end-users alike.
This collaboration, which 
has been given strong back-
ing from the management 
of both companies, head-
ed by Enrico Gribaudo and 
Giuseppe Lesce (Sipa and 
Sacmi respectively), com-
bines the substantial experi-

ence of Sipa in the develop-
ment of preforms with that 
of Sacmi in caps and clo-
sures. The result is a level of 
technical competence con-
sidered unrivalled anywhere 
in the world.
With the acronym S.U.P.E.R., 
Sipa and Sacmi present the 
result of their important pro-
ject of collaboration: a spe-
cial combination of pre-
form neck finish and light-
weight caps that solves sev-
eral key problems associated 
with the operation of a cap 
on the neck of a PET bottle, 
with results previously not 
thought possible.

S.U.P.E.R. stands for Sustain-
able, Unique, Productive, 
Easy, and Reliable; these are 
the five key benefits of this 
innovative solution.
- Sustainable, because the 
closure will be lighter than 
the average of alternatives on 
the market today, reducing 
the processor consumption 
of raw materials and energy.
- Unique, because this is a 
proprietary solution, pro-
tected by patents, that will 

provide benefits exclusive to 
those who adopt it.
- Productive, because it re-
duces the time and cost of 
equipping production lines 
when switching between 
containers for various types 
of products (including wa-
ter, soft drinks, and asepti-
cally filled drinks). Very lit-
tle modification is required 
to lines for either preforms 
or closures (the latter pro-
duced with Sacmi compres-

The neck finish and the cap sections, part of S.U.P.E.R. project by Sipa 
and Sacmi.
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sion process, which already 
offers reduced tooling times 
and high production speed).
- Easy, because the solu-
tion provides a bottle that is 
easy to open. The guaran-
teed positive LB angle – the 
leak angle is greater than the 
bridge-break angle, a feature 
not available on the market 
today with current closure 
solutions – giving the per-

ception of a closure that is 
very easy to open.
- Reliable, because the spe-
cial tamper evidence sys-
tem provides an immediate 
breakage of the security strip, 
rendering the bottle secure, 
with no risk of blow-off.
“Technical collaboration be-
tween two companies that 
have always made technolo-
gy a key element in their com-

petitivity was bound to pro-
duce great results,” say com-
pany spokesmen. “But what 
we have achieved has exceed-
ed even our most optimistic 
expectations. We think it is 
the best way to differentiate 
our two companies from the 
pack, and to help us strive for 
excellence in a marketplace as 
competitive and complex as 
that of plastic bottles.”

(Sipa - Via Caduti del La-
voro 3 - 31029 Vittorio Ve-
neto - TV - Italy - Tel. +39 
0438 911511 - Fax +39 
0438 912273 - email: sipa@
zoppas-industries.it)
(Sacmi - Via Selice Provin-
ciale 17/a - 40026 Imola - 
BO - Italy - Tel. +39 0542 
607111 - Fax +39 0542 
642354 - email: sacmi@
sacmi.it) 

Design and Moulds: DeMo

DeMo, which stands for 
De-sign and Mo-ulds, was 
founded in 2005 and since 
then it has always distin-
guished itself for haute design 
solutions with top technical 
performance, concentrat-
ing on creativity, research, 
flexibility, competence, and 
innovation.
As a competent player on the 
PET packaging panorama, 
DeMo has always been 
attentive and sensitive to 
the complex and diverse 
expectations of the market in 
the broadest sense of ecology 
and marketing. It makes these 
the leitmotiv that guides and 
inspires its projects: original 
and elegant ones, which are 
at the same time “green” and 
lightweight.
In recent years, packaging 
has taken on an increasingly 
strategic role in the success of 
a product. As packaging for 
liquids, PET bottles have an 
important part in transmitting 
environments and values, and 
at the same time it must fulfil 

the expectations of global 
consumers who are demand-
ing with regard to good taste 
and have a growing interest 
in environmental issues. A 
PET bottle is a fundamental 
communication vehicle on 
the current and future scene 
of liquid beverages.
DeMo develops ambitious 
projects in symbiosis with its 
customers, employing its pro-
fessional skills and experience 
to work together throughout 
all the different stages of the 
industrialization process for 
a new container. Its mission 
is to work with its customers 
to achieve the aim of involv-
ing them emotionally, to let 
them experience something 
new: the bigger the success 
of the product, that is when 
“the container overwhelmed 
its contents and the subject 
is no longer the goods, but 
their wrappers” (Benjamin 
Sabatier). Many Italian and 
foreign companies share this 
vision and have chosen to 
work with DeMo.

Thanks to its high technol-
ogy machinery and the 
latest generation CAD-CAM 
systems, DeMo develops 
complex projects and, in its 
production facilities, makes 
blower moulds for producing 
all types of containers on 
the most important blower 
machines on the market. It 
studies technical solutions 
for the recovery of existing 
moulds with “an eye” on sav-
ings and cost rationalization 
and it supports customers in 
choosing from several invest-
ment possibilities, especially 

with regard to raw materials 
and energy savings.
Finally, DeMo completes its 
service by providing rapid 
supplies of 3D renderings, 
mock-ups, sample bottles 
and moulds, laboratory tests 
when starting production  
containers, assistance at for-
mat changeovers, conversion 
kits, and general consultancy 
at 360°.
(DeMo - Via Olivera 48 - 
31020 San Vendemiano - TV - 
Italy - Tel. +39 0438 409048 - 
Fax +39 0438 409046 - info@
designandmoulds.com)

Two examples of PET bottles for mineral water designed by DeMo.
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PACKAGING
TRENDS

Global demand for aseptic packaging

According the new study by Freedo-
nia, the world demand for aseptic 
packaging is projected to grow 9.1% 
per year to $35.8 billion in 2015. 
Advances will be driven by the in-
creasing number of applications and 
the cost and convenience benefits 
associated with aseptic packaging, 
especially in terms of ambient stor-
age and transportation. Strong growth 
is expected in developing Countries, 
where the lack of a cold supply chain 
infrastructure will continue to fuel de-
mand for shelf-stable products pack-
aged aseptically.
Beverages will continue to represent 
more than half of the global aseptic 
packaging market. Demand for asep-
tic packaging in beverage applica-
tions will benefit from output growth 
coupled with expanding applications 
resulting from cost and sustainability 

benefits of aseptic packaging, espe-
cially the ability for dairy and other 
perishable beverages to be moved 
via unrefrigerated trucks and stored 
at ambient temperatures. Gains in 
the food market will be driven by 
expanding applications with liquid, 
low-particulate and pumpable foods, 
often through the replacement of met-
al cans and glass jars. Demand for 
aseptic packaging in pharmaceutical 
applications will be fueled by prefer-
ences for unit-dose and other conven-
ient drug delivery formats combined 
with the increasing availability and 
consumption of biotechnology-based 
drugs, which require the use of asep-
tic packaging to prevent contamina-
tion and assure product sterility.
While the US accounted for only 15% 
of the world aseptic packaging mar-
ket in 2010, the Country represented 

one-third of the aseptic pharmaceuti-
cal packaging market.  Gains in the 
US will reflect the broadening aseptic 
filling requirements with liquid phar-
maceuticals.
Overall, the fastest growth in the 
aseptic packaging market will be 
seen in Asia, with India and China 
expected to experience the most rapid 
increases in the world. Between 2010 
and 2015, China alone will account 
for 28% of global market value gains; 
Central and South America will also 
experience above-average advanc-
es. Brazil in particular will continue 
to see double-digit annual growth 
through the forecast period and be-
yond, boosted by advances in the 
large beverage market and expand-
ing food and pharmaceutical appli-
cations.

www.freedoniagroup.com

World aseptic packaging demand in million dollars (The Freedonia Group).

% Annual growth
Item 2005 2010 2015 2005-2010 2010-2015

Aseptic packaging demand 14,390 23,200 35,800 10.0 9.1
North America 2,800 4,570 6,800 10.3 8.3
Western Europe 4,180 5,640 7,430 6.2 5.7
Asia/Pacific 4,230 7,880 13,420 13.2 11.2
Central & South America 1,190 2,000 3,390 10.9 11.1
Eastern Europe 1,060 1,640 2,510 9.1 8.9
Africa/Mideast 930 1,470 2,250 9.6 8.9
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Beverage containers in China

Demand for beverage containers 
in China is projected to rise 9.6% 
per year through 2015 to 469.5 
billion units. In value terms, 
demand for beverage containers 
is expected to reach 314 billion 
yuan in 2015 on annual growth 
of 13.3%, which is faster than 
unit growth due to rising prices. 
Gains in the beverage container 
market will be driven by rapid 
growth in packaged beverage 
consumption, supported by an 
increase in personal income and 
expenditure levels. In the non-
alcoholic beverage market, milk 
containers are forecast to be the 
largest segment, with a 2015 mar-
ket share of 24% in unit terms. 
Fruit beverage containers will be 
the second largest segment, fol-
lowed closely by water contain-
ers. These trends are presented in 
“Beverage containers in China”, 
a study from the Beijing office of 

The Freedonia Group.
Plastic beverage containers will 
continue to account for the larg-
est share of total sales, reaching 
nearly 223 billion units in 2015 
and reflecting their widespread 
use in the Chinese beverage 
industry. Demand will benefit 
from plastic containers low cost 
and expanding usage in almost 
every beverage market as well 
as from technological improve-
ments. Advances will also be 
driven by their advantages over 
other materials, including shatter 
resistance, lightweight, ability 
to be produced in diverse sizes 
and shapes, and reseal ability. 
Moreover, single-serving plastic 
containers will continue to make 
inroads into the market, leading to 
increases in unit growth, as well 
as further declines in the average 
plastic container size.
Demand for glass bottles, the 

second largest container type, will 
increase 7.0% per year through 
2015. Gains will continue to 
benefit from favourable trends 
in beer consumption and the 
expanding use of nonreturnable 
beer bottles. Opportunities will 
also be found where glass is val-
ued for its premium image, quality 
and ability to differentiate new 
products. Healthy growth of glass 
bottle sales is also expected in the 
fruit beverage market. Fast growth 
is expected for paperboard con-
tainers, as unit demand increases 
11.1% annually through 2015. 
Opportunities for paperboard 
containers are expected in the 
packaging of milk, fruit bever-
ages, and other non-alcoholic 
beverages. In particular, aseptic 
cartons will post strong growth, 
benefiting from their ability to 
provide lengthy shelf life at room 
temperature. Gains for metal cans 
will be close to the overall average 
growth for beverage containers.

www.freedoniagroup.com

Beverage container demand in China in billion units (The Freedonia Group).

% Annual growth

Item 2005 2010 2015 2005-2010 2010-2015

Beverage container demand 148.70 297.00 469.50 14.8 9.6

Plastic 68.16 137.00 222.90 15.0 10.2

Glass 36.98 69.84 97.87 13.6 7.0

Paperboard 22.54 47.39 80.05 16.0 11.1

Metal 20.50 41.73 67.43 15.3 10.1

Ceramic & other 0.52 1.04 1.25 14.9 3.7



62 - Italian Food & Beverage Technology - LXX (2012) november

US plastic container demand 
in 2014

US plastic container demand is 
projected to increase 4.3% an-
nually to $30.4 billion in 2014, 
creating demand for 6.29 millions 
tons of resin. Growth will be 
driven by performance advantages 
over alternative packaging media, 
which will stimulate ongoing 
opportunities in a broad range 
of applications. Additionally, 
consumer preferences for small, 
single-serving containers in food 
and beverage uses will support 
gains. However, value growth will 
decelerate from the 2004-2009 
pace due to the maturity of several 
bottle markets and more moderate 
raw material price increases. Unit 
advances will outpace growth in 
the amount of resin consumed as a 
result of the preference for smaller, 
single-serving containers and the 
lightweighting of plastic bottles 

and other containers in order to 
lower material costs and achieve 
a reduced environmental footprint. 
PET and high density polyethylene 
(HDPE) are by far the leading plas-
tic con tainer resins, accounting 
for a combined 85% of demand in 
2009. These and other trends are 
presented in Plastic Containers, 
a new study from The Freedonia 
Group.
Plastic bottles and jars, which rep-
resented 78% of plastic container 
poundage in 2009, are by far the 
leading plastic container type. 
Through 2014, plastic bottle and 
jar demand is expected to increase 
3.1% annually to 157 billion units, 
a marked deceleration from the 
pace of the 2004-2009 period 
due to the maturing of several 
large beverage applications and 
a significantly slower outlook for 

bottled water based on heightened 
environmental concerns. The food 
and pharmaceutical markets will 
experience faster unit growth. 
Among plastic containers other 
than bottles and jars, demand in 
some segments will be helped by 
an upswing in construction activ-
ity as the US economy recovers 
from the recession that began in 
December 2007. This will result in 
heightened requirements for items 
packaged in plastic pails, such as 
paints, adhesives and driveway 
sealers, as well as boosting de-
mand for plastic paint cans. Tub, 
cup and bowl demand will be sup-
ported by the convenience, port-
ability and portion control benefits 
of single-serving cup packaging 
as well as the popularity of vari-
ous foods packaged in tubs and 
cups. However, volume expansion 
will be moderated by thinwalling 
of resins in order to reduce the 
amount of resin consumed per 
container.

www.freedoniagroup.com

US plastic container demand in 100 t (The Freedonia Group).

% Annual growth

Item 2004 2009 2014 2004-2009 2009-2014

Plastic container demand 5,309 5,688 6,309 1.4 2.1

   Bottles and jars 4,006 4,438 4,835 2.1 1.7

   Tubs, cups, and bowls 395 438 497 2.1 2.6

   Pails 525 347 417 -8.0 3.8

   Other 383 465 560 3.9 3.8
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PRODUCT
TRENDS

Beverage market among tradition, 
innovation and naturalness

The Asian market breaks 
growth records and pro-
duces beverage ideas that 
have a stimulating impact 
all over the world. The key-
words here are tradition in 
conjunction with innova-
tion and health. So-called 
innovative drinks contain 
ingredients that have long 
been valued, like tea ex-
tracts or elderberry blossom 
syrup. Regionality coupled 
with trust in domestic prod-
ucts is doing well under the 
“back to the roots” aspect. 
It becomes interesting when 
drinks create links with oth-
er consumption worlds and 
cross-selling strategies take 
effect. Also important is that 
every successful beverage in-
novation is always supported 
by a matching container. 

Soft drinks more popular 
than ever worldwide

The global market for soft 
drinks grew by about 4% in 
2011, mainly thanks to Asia, 
whose markets accounted for 
60% of the global growth. 
Asia is currently the biggest 
player in the soft drinks seg-
ment with a share of 27%. 

North America holds only 
just under 20% and West-
ern Europe 17%. In 2005, 
North America still occupied 
first place with a quarter of 
global sales. The annual per 
head consumption in Asia is 
40 l. Compared with Euro-
pean and North American 
consumers, this is only one 
sixth or one eighth respec-
tively and shows the high fu-
ture growth potential. Growth 
can also be expected for soft 
drinks in Latin America, the 
Middle East and North Africa. 
The markets in Western and 
Eastern Europe are stagnating.
37% of the soft drinks cur-
rently consumed in the 
world are carbonated. Be-
cause some of these contain 
many calories and still soft 
drinks are preferred in Asia, 
the share of carbonated soft 

drinks could shrink by 4% by 
2016. Bottled water should 
then be the world’s leading 
category of soft drinks. Strong 
growth in the two-figure per-
centage range is forecast for 
sport and energy drinks – but 
starting from a still low level. 
They account for just 3% of 
the global volume of soft 
drinks (Canadean). In West-
ern Europe, Denmark was the 
strongest growing market in 
this segment in 2011, with a 
per head consumption of ap-
prox. 15 l (Euromonitor).

Germany: 
growth for carbonated 
drinks, mineral water 
and medicinal water

The per head consumption 
of carbonated drinks in Ger-
many rose by 1.6% to 120.1 

l in 2011. Interesting is the 
large growth of a good 29% 
for light lemonades and more 
than 10% for near-water 
drinks. The approval of stevia 
as sweetener offers innova-
tion potential for low-calorie 
carbonated drinks etc. New 
products like less sweet or-
angeade and lemonade with 
a larger fruit content are in 
line with the consumers’ 
wish for more naturalness. 
Because low-calorie thirst 
quenchers particularly appeal 
to women, one manufacturer 
is testing innovative tea drinks 
in hairdressing salons. Excite-
ment in the market is pro-
vided by near-water drinks, 
for example with vitamins, 
coenzymes, zinc or chrome, 
which are supposed to be 
good for the health.
Every German drank 134 l
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(+3.1%) of mineral and me-
dicinal water in 2011, which 
means mineral water re-
mained the Germans’ most 
popular soft drink and the 
mineral springs sector the big-
gest employer in the food in-
dustry. Carbonated and slight-
ly carbonated mineral water 
(approx. 43% each) were 
drunk most, followed by still 
(11%) and aromatized min-
eral water (2%), and medici-
nal water. In order to present 
mineral and medicinal wa-
ter better in future, Germa-
ny’s first certified water som-
meliers recently founded the 
Union of Water Sommeliers. 
Italians (175.3 l) and Span-
iards (146.2 l) have the big-
gest thirst for water in Eu-
rope. The Germans follow 
in 3rd place. In the fruit and 
vegetable juice segment, the 
Dutch (49.8 l) lead followed 
by the Germans and Poles 
(39.6 l each), the Finns (37.8 
l) and the British (35.3 l, Eu-
romonitor). The industry is 
backing drinks with added 
benefits, e.g. “for healthy 
cells”, “for the concentration”, 
“for nerves and muscles” or 
“for a healthy heart”. Fresh-
pressed and – their special 
feature – non-pasteurized 
fruit juices that are said to 
retain all vitamins, nutrients 
and minerals are also in line 
with the health trend. 

Beer market:
two billion hectolitre mark 

to be topped by 2013

The global beer market is 
growing – and reached a 
good 1.9 billion hl (+2.8%) 

in 2011. The global per 
head consumption of 
beer rose by half a litre 
to 27.6 l. The American 
market with a per head 
consumption of 61.1 l
leads Europe (59.3 l) and 
Asia/Pacific (18 l). Bring-
ing up the rear are Africa 
and the Middle East with 
9.1 l (Plato Logic). Global 
beer consumption is to rise 
to 2 billion hl by 2013. 
Asia will also contribute 
the largest share of this in 
the future. In China alone, 
beer sales are to grow to 
more than 600 million hl 
by 2016. This means al-
most twice as much beer 
is sold in China as in the 
second largest beer mar-
ket, the USA (Canadean). 
Premium beer brands are 
enjoying ever greater pop-
ularity in China and other 
Asian markets. Their share 
of Chinese beer consump-
tion reached some 10% 
in 2011 (chinabevnews). 
A strong rise in beer con-
sumption is also expected 

in Latin America, especially 
in Brazil (Canadean).
Whereas market research-
ers assume a slight recovery 
of beer markets in Eastern 
Europe by 2016, they fore-
cast slight losses for West-
ern Europe (Canadean). 
The average West Euro-
pean drank 67.8 l of beer 
in 2011, the East European 
59.4 l – figures that could 
certainly become similar in 
future. The Czechs (147.4 l) 
again had the biggest thirst 
for beer in Europe in 2011, 
followed by the Austrians 
with 108.5 l (Plato Logic) 
and Germans (102 l). 
German breweries and beer 
stores sold a total of some 
98.2 million hl of beer – 
100,000 hl less than the 
year before (Federal Statis-
tics Office). Breweries are 
also backing creative ideas 
like asparagus beer, a tra-
ditionally brewed pilsner 
to which asparagus juice is 
added, unusual premium 
and gourmet beers, for-
est beer, which is brewed 

with hops, malt and forest 
products, or beer for dogs 
that contains meat extracts 
instead of alcohol.

US craft brewers  
show the way 

The US market has long 
since demonstrated that in-
novative beer ideas are wel-
comed by consumers. Craft 
brewers there have achieved 
one new success after an-
other with a wide variety of 
creative beer variants. More 
than 2,000 craft brewers are 
meanwhile registered in the 
USA. In 2011 alone, there 
were 250 new openings 
as opposed to only 37 clo-
sures. Craft brewers brewed 
about 5.7% of the US beer 
volume (+0.7%) in 2011 
(Brewers Association).
A development towards in-
dividual, craft-brewed beers 
can now also be observed in 
many European countries. 
This will also become clear 
at the European Beer Star 
Award, one of the world’s 
most important beer com-
petitions, which pays trib-
ute to genuine beers of real 
character and high quality 
at Brau Beviale. 

ABoUt BrAU BEviAlE
Brau Beviale is the world’s most important capital goods 
exhibition for the beverage industry in 2012. From 13rd-15th

November, over 1,350 exhibitors (2011: 44% international) 
present a comprehensive spectrum of high-quality beverage 
raw materials, innovative technologies, efficient logistics and 
sparkling marketing ideas in the Exhibition Centre Nurem-
berg. An unbelievable 98% of the specialists from breweries 
and malting houses, producers of non-alcoholic drinks, dair-
ies, winegrowers and suppliers to the brewing and beverage 
industry were satisfied with the products on display in 2011. 
A good 31,500 visitors (2011: 36% international) from tech-
nical and commercial management in the European bever-
age industry are expected at this popular exhibition mix of 
professional presentation and intensive personal contact.
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Package communicates 
product

An essential feature for all 
beverage categories world-

wide: The product and 
package must form one 
unit that communicates per-
fectly with the planned con-
sumer target group at the 
point of sale. Experts fore-
cast more growth for PET 
drink bottles on the world 
markets. The most recent 
development projects are 
in the direction of organic 
PET bottles, which consist 
completely of vegetable raw 
materials and are said to be 
fully recyclable and suitable 
for large-scale production. 
PET bottles have also long 
since appealed in aesthetic 
terms. Nevertheless, premi-

um drinks often continue to 
use glass, and bottles from a 
star designer are welcome.
In the can segment, the 
USA leads with an annual 
per head consumption of 
290 canned drinks, a figure 
that can hardly be topped 
according to experts. In all 
other regions of the world, 
however, the manufacturers 
expect more growth: more 
likely in the single-figure 
percentage range in Europe, 
but certainly a two-figure 
amount in Asia, Africa, 
the Middle East and South 
America. Cans are also be-
coming more popular again 

in Germany. More than a 
billion drink cans were sold 
again in 2011, the first time 
since the introduction of the 
deposit on disposable con-
tainers in 2003. Of interest 
here are the many possibili-
ties for individual design: 
digital printing, embossed 
cans, matt finishes, drink 
cans that emit fragrances, 
or cans with integrated 
“floating capsules”, whose 
contents are not released 
until the can is opened. 
Cans are also capturing new 
target groups for traditional 
drinks like cider.

www.brau-beviale.de

CHIRIOTTI EDITORI
www.chiriottieditori.com
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Coffee market continues to chill out

While the ready-to-drink or 
iced coffee market is rela-
tively mature and showing 
only modest growth in 
much of Asia, levels of 
interest elsewhere in the 
world appear to be grow-
ing. This is not only in the 
relatively well-established 
US market, which is the 
number two global market 
after Japan, but also in Eu-
rope, led by initiatives from 
multinational beverage and 
dairy companies.
The demand for iced cof-
fee drinks of all kinds now 
appears to be developing, 
not only geographically, 
but also beyond its original 
home in the foodservice 
sector of many Countries, 
particularly the US. “With 
the growth of the market 
and the need to compete 
with alternative beverages, 
more traditional coffee 
variants in the RTD sec-
tor have been joined by 
a whole range of increas-
ingly sophisticated flavor 
choices, as well as light 
options. At the same time, 
further value has been 
added with the use of 
organic and/or FairTrade 
coffees, as well as cof-
fees of specified type and 
origin, and the introduc-
tion of more user-friendly 
and convenient packaging 
formats, including cartons, 
bottles and lidded cups,” 
Lu Ann Williams, Head of 
Research at Innova Market 

Insights explained.
Also a recent review of In-
nova Database reveals in-
teresting innovations in the 
sector in 2011. Café Pret a 
Boire from Lutin Malin in 
France is claimed to be the 
first RTD coffee that can 
be drunk hot, cold or iced; 
Unilever’s Café Zero range 
in Spain is made up of a 
frozen blend of coffee and 
ice cream; Health is Wealth 
Nutriccino vitamin- and 
mineral-fortified bottled 
coffee drinks in the US and 
Bauer’s Caffe Crema Freddo 
in Germany with fairtrade 
certification are other in-
novations.
According to Innova Mar-
ket Insights, iced coffee ac-
counted for just 3.5% of to-
tal soft drinks launches re-
corded in the 12 months to 
the end of September 2011, 
although this was up from 
2.7% five years previously. 
Activity also remained rela-
tively low when compared 
with launch numbers of tra-
ditional hot coffee products 
and indeed iced tea launch-
es, both of which saw twice 
the launch numbers over 
the same period.
Asia continues to dominate 
launch activity in iced cof-
fee in line with its domina-
tion of the global market; 
the Asian region accounted 
for nearly three-quarters of 
total iced coffee launches 
recorded by Innova Market 
Insights over the year to the 

end of September, while 
Europe had a more mod-
est 16% and the US closer 
to 5%.
The US market continues to 
be dominated by Starbucks 
Frappuccino, jointly devel-
oped by Starbucks and Pep-
siCo, ahead of another Star-
bucks brand Double Shot. 
Both of these are now being 
made available in a range of 
other countries, including 
parts of Europe. In the UK, 
for example, Arla Foods 
teamed up with Starbucks 
to introduce the Frappuc-
cino range to the retail 
grocery market in 2011, 
packaged in single-serve 
glass bottles and featuring 
fairtrade certification. Illy 
Caffe’s Issimo canned cof-
fee drinks range, launched 
in the US and Greece in 
2009 and now available in 
17 countries, was also in-
troduced in the UK in 2011 
in Caffe, Cappuccino and 
Latte Macchiato variants.
Germany probably has the 
largest iced coffee market 
in Europe overall, although 
it trails much smaller neigh-
bor Austria in per capita 
terms. It has been seeing 
considerable new product 
activity in recent years, 
particularly with milk-based 
coffee drinks in lidded 
cups. There has been rising 
interest in the chilled mar-
ket in recent years, chang-
ing the traditional focus on 
ambient lines. Swiss dairy 

company Emmi has been 
a leader in this area with 
its Caffe Latte range, with 
Germany one of its key 
markets, although the range 
is also available in other Eu-
ropean markets and in the 
US. The range, sold in char-
acteristic cardboard cups 
with snap-on-lids, now en-
compasses a range of fla-
vor variants and has been 
extended further in 2011 
with an Extra Shot extra-
strong espresso-style vari-
ant sold in smaller 150 mL 
cups.

www.innovadatabase.com
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New ways to new beverage concepts

Sweetening, colour, flavour: moulding these three essentials 
into the ideal triple harmony is one of the key challenges 
facing the food and beverage industry. At Drinktec 2013, 
which will take place in Munich from 16th to 20th Septem-
ber, virtually every relevant manufacturer worldwide will 
be on hand to demonstrate the new, trendsetting develop-
ments in this sector.

New beverage concepts

One absolute must-visit 
for marketing and technol-
ogy divisions of brewing 
and soft drinks groups and 
SMEs, dairy producers and 
liquid foods manufacturers 
is the “Special Area New 
Beverage Concepts”. This 
special area has its own ca-
tering area enabling sampling 
of innovative drinks; it is a 
separately designated and 
designed area located in the 
exhibition section featuring 
raw materials, additives and 
agents and it is a promotion 
by Drinktec in cooperation 
with Dr. Harnisch Interna-
tional Publications.
At this location, manufac-
turers will be presenting 
and explaining their new 
sweetening, colouring and 

flavouring strategies. Beneo, 
for example, a leading manu-
facturer of functional ingre-
dients, will be demonstrating 
ideas for a better balance in 
energy-boosting products. 
“Consumers are increasingly 
focusing on drink concepts 
that release a steady sup-
ply of energy, avoiding the 
so-called ‘boost and crash’ 
effect. It is ingredients like 
ginseng or Palatinose (Iso-
maltulose) that rate highest 
on this criterion, as they are 
natural products that also of-
fer nutritional benefits”, ex-
plains Jens Böhm, Marketing 
Manager for the company.

Five flavours

“It has to taste good”. This 
has always been the supreme 
imperative governing the 
development of beverages 
and liquid foods. But what 
exactly do we mean by ‘taste 
good’, or indeed by the word 
‘taste’ itself?
The tongue can distinguish 
precisely five types of taste: 
sweet, sour, bitter, salty and 
satisfyingly meaty. Everything 
else about ‘taste’ comes from 
the eyes and the nose, which 
are incomparably more sen-

sitive. All these sense im-
pressions trigger emotions or 
memories, which our brain 
processes into an overall 
judgment. And finally we 
come up with “I like it” or “I 
don’t like it.”

Sweet = Good

It is because of emotions that 
taste becomes a complex 
matter after all. For example, 
‘sweet’ stands for ‘good’, and 
probably has done ever since 
our primeval forebears came 
out of East Africa. Therefore 
sweet foodstuffs almost 
always automatically trig-
ger that “I like it” response, 
deep inside us. However, 
partly as a result of chang-
ing consumer lifestyles, new 
requirements keep emerging, 
as do new concerns motivat-
ing alternative approaches. 
These concerns come with 
category labels such as obe-
sity, dental health, diabetes, 
glycemic index or ‘natural’. 
All these subcategories will 
be represented by displays of 
relevant products at Drink-
tec. They range from calorie-
free sweeteners through nat-
ural and almost blood sugar-
neutral substitutes for sugar, 
special sugar combinations 
for sports use and classics 
like saccharose all the way 
to brand-new alternatives. 
The EU approval of steviol 
glycosides as a food addi-
tive (E 960) first and foremost 
enables the sweetening of 

drinks using new concepts 
based on stevia. Obtained 
from the leaves of a plant 
named stevia rebaudiana, 
steviol glycosides are up to 
300 times sweeter than sugar 
and calorie-free. A further 
interesting option, on which 
visitors to Drinktec can find 
out more at first hand, is the 
use of naturally sweet drink 
bases such as malt extracts 
or the distinctly more exotic 
coconut water.
But sweetness is not the 
whole story, as Caroline 
Sanders, Global Marketing 
& Communications Direc-
tor at Tate & Lyle Special-
ity Food Ingredients, points 
out: “These days a whole 
variety of substances can be 
used or combined with each 
other to develop sweeteners 
and other sugar substitutes. 
As well as the property of 
sweetness, with sugar-free 
or sugar-reduced products 
we have to pay attention not 
only to the sweetness, but 
also in particular to the sen-
sory parameter of the body/
mouth feelling.”

Colouring from spinach 
and red cabbage

Naturalness is also currently 
the headline theme domi-
nating the world of flavours 
and colourings. Examples of 
well-known natural pigments 
include chlorophyll and caro-
tene. It has also been found 
that Spirulina microalgae 



are a natural source of blue 
pigment. Other pigmenting 
extracts are derived from 
beetroot, red cabbage, spin-
ach or elderberry. Among 
natural flavours, the trend is 
towards concepts based ex-
clusively on the source fruit 
or plant from which the aro-
ma takes its name. However, 
it is worth remembering that, 
for very good reasons, some 
flavours do have to be made 
or harvested from other natu-
ral sources. For instance, the 
entire world harvest of straw-
berries would be nothing like 
enough to match the demand 
for natural flavours produced 
exclusively from strawberries.
Also represented at Drink-
tec will be natural ‘brown’ 

flavours like toffee, cappuc-
cino, walnut, almond, cara-
mel or nut. These are flavours 
of particular interest to the 
milk industry, for which the 
exhibition has long been a 
major calendar fixture, to 
the extent that in 2009 no 
fewer than 22% of the visi-
tors to the show were from 
that segment.

Naturalness  
and technology

The technological impli-
cations of the switchover 
to natural sourcing for fla-
vours, colourings and key 
functional ingredients are 
far-reaching. Certain colours 
are just not provided by the 

natural environment, or the 
substances used may prove 
less stable in terms of storage 
life, temperature or pH toler-
ance. “This is why brilliance 
of colour, natural sourcing 
and stability were the objec-
tives driving the develop-
ment of the new red tones 
from the black carrot,” says 
Christian Benetka, Senior 
Product Manager Colours for 
DöhlerGroup. “The pigment-
ing concentrates are now su-
perior to other anthocyanin-
based colourings in terms 
of stability. They also do not 
contain sulphur dioxide.” 
The prerequisite for innova-
tive developments is thus 
always a deep resource of 
specialist knowledge, built 

up through trial production 
runs, sensory analyses and, 
not least, representative 
keeping- quality tests.
Drinktec exhibits not merely 
the ingredients but also the 
technology, in particular the 
entire technology of produc-
tion and bottling.

www.drinktec.de
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Global energy drink market 
spurts ahead to $37 billion

Global energy drink con-
sumption surged by 14% 
in 2011 to 4.8 billion litres, 
adding over 1.5 billion litres 
since 2007, according to the 
latest report from leading 
food and drink consultancy 
Zenith International. Aver-
age growth over the past 
five years has been 10% a 
year. Value has risen even 
more sharply, by an aver-
age 13% a year, to €26,500 
million or $37,000 million 
in 2011. Energy shots have 
rocketed from $2,000 mil-
lion in 2007 to over $4,700 
million last year.
“Energy drinks remain the 
most dynamic segment in 
the soft drink market, with 
strong growth in most Coun-
tries. This is testament to its 
combination of both fun and 
functionality” commented 
Esther Renfrew, Zenith Mar-
ket Intelligence Director.
The top ten consuming 
Countries, among the 57 
covered by the Zenith re-
port, were the United States, 
Vietnam, China, United 
Kingdom, Thailand, Mexico, 
Australia, Germany, Poland, 
and Saudi Arabia. Austral-
ia, New Zealand, Austria, 
Saudi Arabia and Israel had 
the highest consumption 
per person. North America 
is still the leading region, 
with 36% of global volume 
in 2011, followed by Asia 
Pacific with 22% and West 
Europe with 17%. Latin 

America has made signifi-
cant gains over the last few 
years, rising to a 7% share. 
Australasia has also seen its 
volume share nearly double 
to 4%.
Among other findings in the 
Zenith 2011 Global Energy 
Drinks report:
- the world leading brands 
are Red Bull, Monster and 
Burn in energy drinks and 
5-Hour Energy in energy 
shots;
- key regional brands in-
clude Power Horse in the 
Middle East, Lipovitan in 
Asia Pacific and V in Aus-
tralasia;
- supermarket and other pri-
vate labels accounted for 5% 
of global volume in 2011;
- as much as 56% of pur-

chases were made in bars 
and other away from home 
outlets compared to 44% in 
supermarkets and conveni-
ence stores;
- diet energy drinks hold a 
15% volume share; finally 

79% of 2011 volume was 
sold in cans.
By 2016, Zenith estimates 
that the global market will 
have jumped by a further 
35% to 6.5 billion litres.
www.zenithinternational.com
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MARKETING
REPORTS

Private-label developments 
in the European soft drink industry

Rabobank looks at private-label 
developments in the European 
soft drinks industry and warns that 
companies without strategic focus 
may end up ‘stuck in the middle’ 
between cost leaders and niche 
players. Private label has become 
a prominent feature in most areas 
of the Western European food and 
drinks market and Rabobank 
expects private-label soft drinks 
volume to double over the coming 
15 years.
Since 2000, the market share 
of private label in the Western 
European food retail segment has 
increased from 20 to 30% and 
recently published Rabobank 
report entitled “Private Label vs
Brands: An inseparable combina-
tion” highlights the drivers behind 
this growth in detail. The analysts 
expect this trend to continue over 
the coming years and predict that 
private-label penetration in the 
Western European food industry 
will rise to 50% by 2025.
The market share of private-label 
soft drinks in Western Europe has 
grown from 17 to 23% over the 
past decade and by 2025, Ra-
bobank expect this market share 
to increase to 35%. The gain of 
private label comes at the expense 
of B-brands, which will see their 
competitive position deteriorate. 

They may even see capacity utili-
sation come under pressure if the 
overall market growth is insuffi-
cient to offset their loss of market 
share. Entering private-label man-
ufacturing is an attractive strategy 
for these B-brand manufacturers to 
improve their outlook.
Private-label soft drink penetra-
tion follows a life cycle. In the 
beginning, penetration is low and 
growth is difficult to achieve, for 
several reasons.
Firstly, in general consumers are 
wary about the quality and health 
aspects of soft drinks. They trust 
A-brands, which spend a lot of 
money on marketing, but their 
confidence in products from the 
emerging modern retail trade is 
still low. Secondly, private-label 
soft drinks lack economies of scale. 
Since bottling constitutes a signifi-
cant part of the cost price of soft 
drinks, producing a small series 
for an individual retailer is much 
more expensive than producing 
large volumes for an A-brand. As 
a result, the retailer will struggle 
to offer the private-label product 
at sufficient discount to attract a 
price-conscious consumer. Finally, 
there is a lack of independent 
private-label specialists. Retailers 
need to invest a lot of time and 
effort in setting up the supply 

chain, and this is not justified by 
the profit potential of private-label 
products in the short term. As the 
scale of retailer increases, private-
label soft drinks penetration will 
accelerate until, eventually, the 
market becomes saturated and 
divided between A-brands and 
private-label.
Over the past decade, the correla-
tion between the market shares of 
private-label food and private-label 
soft drinks has been very high. 
Based on this relationship, the mar-
ket share of private-label soft drinks 
is expected to rise to 35% by 2025 
as the market share of private label 
in the food industry increases. This 
percentage also happens to be the 
level of penetration at which the 
most mature private-label soft 
drinks markets have shown signs of 
saturation. Over the next 15 years, 
the Italy and Turkey will experience 
the highest private-label market 
share growth whilst UK, Belgium 
and Switzerland, as well as France 
and Austria, will reach maturity.
In Western Europe, the overall soft 
drinks market is expected to grow 
by 25% over the next 15 years, 
or by around 1.5% per year. As a 
result, the total private-label soft 
drinks volume in the region will 
double over that period, from 19 
to 38 billion litres.
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Soft drink categories will not 
converge, but diversification leads 

to growth stability

Private-label penetration in soft 
drinks differs greatly per category. 
Fruit juices and bottled water are 
highly commoditised and have 
a high private-label presence. 
Carbonated soft drinks on the 
other hand are dominated by A-
brands and the category has much 
lower private-label penetration. In 
categories, there is no correlation 
between low private-label penetra-
tion and high growth rates, which 
makes it more difficult for manu-
facturers to choose which category 
to invest in (see figure). The growth 
prospects of private-label penetra-
tion per category are determined 
by product characteristics rather 
than by present market share.
The year-on-year growth in private-
label volume differs per category. 
Over the past eight years, concen-
trates, fruit juice and carbonates 
have shown a low average growth 
rate and an occasional decline. 
The growth rates for individual 

categories have been rather vola-
tile. When analysing the soft drinks 
category as a whole, growth has 
been much more stable and rates 
have always been positive. Feed-
back from manufacturers confirms 
that there is a degree of substitu-
tion between different soft drinks 
categories.
High capacity utilisation, which 
is much easier to achieve in an 
environment where growth rates 
are stable, is an important driver of 
profitability for soft drinks manufac-
turers. It is therefore beneficial for 
manufacturers to diversify amongst 
categories.

Conclusions

The volume of private-label soft 
drinks in Western Europe has grown 
rapidly in the last decade. The driv-
ers of this growth remain in place 
and, as a result, the private-label 
soft drinks volume will double over 
the coming 15 years. Markets that 
are currently underdeveloped will 
have the highest growth rates, but 
it is more difficult to select the most 

attractive soft drinks category, as 
there is no relationship between 
low private-label penetration and 
high growth rates. There is, however, 
substitution between different soft 
drinks categories, and private-label 
soft drinks manufacturers can benefit 
from diversification, which leads to 
more stable volume growth. Whilst 
the demand for private- label soft 
drinks will grow, so will the supply. 
B-brand manufacturers will continue 
to lose market share and some will 
enter private-label manufacturing to 
maintain a high capacity utilisation. 
As a result, not all of today’s private-
label soft drinks manufacturers will 
benefit from the private-label de-
mand growth in the coming years.
Rabobank identified three differ-
ent types of private-label soft drinks 
manufacturers, a fast-growing ac-
quisitive Giant, Majors with large 
but declining turnovers, and small 
Niche companies. In the last decade, 
the Niche companies showed a high 
diversity of results, but on average 
they created value by focusing their 
activities and achieving a high as-
set turns. The strategy of the Giant 
also showed clear results. Econo-
mies of scale led to a higher EBIT 
margins and value creation. The 
Majors, however, struggled. As their 
turnovers fell, so did their asset turns. 
Contrary to the Giant, the Majors did 
not manage to increase their EBIT 
margins, and as a result their ROCEs 
declined to a level below that of the 
Giant and the Niche companies. The 
major private-label manufacturers 
are stuck in the middle and many of 
them risk losing out on growth op-
portunities in the coming years. Their 
prospects would greatly improve if 
they adopted the strategy of the Gi-
ant, striving for economies of scale 
through acquisitions or mergers.

www.rabobank.com
Non-convergence of private-label soft-drink categories, 2000 vs 2010 (Source: Rabobank, Euro-
monitor, 2011).
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Ferrari Spumanti.
Conveying the external 
image of a fine wine: 
its label

The re  i s  r ea l l y  on ly 
one fail-safe method of 
conveying the quality, 
heritage, and style of a 
wine once it has entered 
its wine bottle packaging, 
and that is the label. For 
Marcello Lunelli, Vice 
President of Ferrari Spu-
manti, Italy’s leading pro-
ducers of sparkling wines, 
the label is undoubtedly 
“a key identifier and an 
invaluable market ing 
device”.
Mr Lunelli is a scion of 
the second of only two 
families which, since 
oenologue Giulio Ferrari 
first created his wine in 
1902, have nurtured and 
promoted the Ferrar i 
brand. Today it is a name 
synonymous with excel-
lence. “The company is 
more than a hundred years 
old, and continues to win 
awards for its product” 
says Mr Lunelli. While 
the temptation might be 
to change the image with 
the changing generations, 
he is convinced that, for 
wines at least, this is not 
the desirable course. 

Tradition equals  
continuity

With ‘a product based on 
emotion, values must not 
change’, he comments; and 
that is certainly the case for 
Ferrari Spumanti, which still 
uses the Metodo Classico 
for its wine production. ‘The 
style of our product, which 
has a long-established smell 
and taste of its own, has not 
changed. Its packaging – the 
label – is its visual identity,’ 
he adds.
Nevertheless, that visual 
identity needs to keep 
apace with contemporary 
consumer sentiment, as well 
as the ever-increasing capa-
bilities of modern packaging 
technology. Leading Italian 
brand and strategic design 
advisors Robilant Associati 
were chosen to conduct a 
delicate redesign of the la-
bels as well as the second-
ary packaging. A project 
which has brought added 
definition and 21st century 
touches to the brand iden-
tity, and at the same time 
paves the way for relevant 
future updates

An extra-special role for 
labels on sparkling wines

The continuing thread of 
that visual identity, com-
bined with the magical 
name Ferrari (with all its 
many associations, not nec-
essarily related to wines!), 
has enabled the company 
to achieve considerable 
visibility for its products at 

live events, indoors and out 
– particularly those associ-
ated with success. “After all 
– says Mr Lunelli – sparkling 
wine is inextricably associ-
ated with celebrating suc-
cess!”
It is therefore no surprise 
that occasions such as the 
Formula 1 winners’ podium 
appearances have proved a 
superb opportunity to ‘ad-
vertise’ Ferrari Spumanti – 
which, in the hands of the 
deserving race winner, is, 
of course, always recog-
nisable by its label. “We 
believe that being visible 
at such events can enrich 
our brand – in all different 
worlds, from music to sport, 
fashion, politics, and world 
affairs… The important thing 
is to be there at the right 
time!” Political get-togeth-
ers and international events, 
in fact, wherever there are 
photo opportunities, also 
represent powerful promo-
tional platforms for Ferrari 
Spumanti.

“Dressing the bottles”

“Because the labelled bot-
tle represents such a valu-
able selling tool – says Mr 
Lunelli – our company has 
always valued ’the way we 
dress our bottles’ highly. Our 
logo and associated heraldry 
never change and the shade 
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of red we use is a ’special’ 
identifier for our brand.”
Maintaining the traditional 
image may be critical, but 
nowadays the way in which 
it is delivered involves a 
very modern label produc-
tion technique. Mr Lunelli 
says: “Self-adhesive labels 
have become extremely im-
portant to use, with all their 
advantages. They guarantee 
a perfect finish for bottles 
that will inevitably be pre-
sented in an ice bucket.”

Fine labels for fine wines

GuidottiCentroStampa, part 
of the global Multi-Color 
Global Label Solutions 
group, have for many years 
printed the labels for the 
main Ferrari Spumanti qual-
ities. Wine and spirits labels 
are a speciality. They are 
also a market where self-
adhesive labels have made 
strong inroads in recent 
years, precisely because of 
the high-quality results that 
can be achieved, and the 
extensive choice of func-
tional specialities they offer.

A practical, modern  
solution

It is therefore not surprising 
that, for Ferrari Maximum, 
the choice of label substrate 
for both primary labels and 
neck straps is, in fact, a self-
adhesive film labelstock, a 
120 µm white PE film, de-
livered on a glassine release 
liner, and carrying a wine 
label adhesive which resists 
moisture entry and enables 

the label to stay on the bot-
tle even after extended time 
in the ice bucket. Addition-
ally, the bottle seals are 
printed on a self-adhesive 
metallised paper with a 
wine label grade permanent 
adhesive.
Says GuidottiCentroStam-
pa’s Filippo Guidotti: “The 
film labels for Ferrari Maxi-
mum are printed offset on 
a combination reel-to-reel 
press, with additional in-
line embellishments, hot 
foil blocking in gold and 
copper, and embossing, to 
create the traditional look 
of a sparkling wine label. 
They are finished off with 
a gloss screen varnish and 
an anti-scuff varnish before 
kiss-diecutting to their fa-
miliar shape, to make sure 
their good looks last for the 
life of the bottle.”
This was a challenging port-
folio of on-press processes, 
even for self-adhesive la-
bels” says Mr.Guidotti. 
“Scuff-resistance was a 
critical factor for Ferrari, of 
course – but the combina-
tion of inks, delicate embel-
lishments, and varnishes 
meant we had to run many 
trials before we achieved 
the result we wanted.”
The labels are applied auto-
matically to the bottles with 
the accuracy of positioning 
and smooth, bubble-free 
finish that are the special-
ity of self-adhesive labels.

For long ageing

For the vintage Ferrari Perlé 
bottles, GuidottiCentroS-

tampa use a traditional gold 
metallised paper face stock. 
It is partnered with an adhe-
sive with long-ageing char-
acteristics, suitable for the 
cool storage conditions of 
the wine cellar as well as 
chilled ice bucket presen-
tation, and a glassine liner. 
This dedicated self-adhesive 
wine labelstock is used for 
both the Ferrari Perlé pri-
mary labels and the neck 
seals. “We print both these 
labels in a combination of 
reel-to-reel offset and flexo, 
hot foiled in gold and em-
bossed. They are finished 
with a protective coating 
and embellished with high-
gloss screen varnish prior 
to kiss-diecutting” says Mr 
Guidotti.

“The ultimate symphony”

The functional characteris-
tics of the self-adhesive la-
bel laminate are a strong ar-
gument for employing them 
in wine labelling. The com-
bination of label face materi-
al, adhesive (which can fea-
ture an enormous variety of 
special capabilities), and the 
release liner, which delivers 
the label to the bottle are, on 
their own, a flexible, versa-
tile, and effective solution. 
Add to that the exceptional 
possibilities for creating com-
plex on-press aesthetics and, 
as Ferrari Spumanti’s Marcel-
lo Lunelli says, “you achieve 
the ultimate symphony of 
taste, smell, and image.”

J. Lejeune, FINAT

Low-calorie sweeteners 
can aid weight control

The evidence is clear: the 
rate of obesity continues 
to rise. How can people 
be helped to achieve and 
maintain a healthy body 
weight? The news is that 
low-calorie sweeteners 
could be proposed as a 
potentially useful tool 
in weight management 
because they provide a 
sweet taste but without 
the calories and can be a 
palatable way to reduce 
the energy density of a 
diet. However, a balanced 
diet and healthy lifestyle 
still remain the necessary 
conditions.

Today obesity has taken 
on global dimensions, 
in fact more than half a 
billion adults around the 
world were classified as 
obese in 2008, almost 
double the number in 
1980 .  Th i s  g row ing 
global trend is leading to 
a marked rise in diets and 
lifestyle-related health 
problems such as raised 
blood pressure, raised 
cholesterol and insulin 
resistance, and the risk of 
coronary heart disease, 
strokes, type 2 diabetes 
mellitus, and an increase 
in certain types of cancer.
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From a dietary perspec-
tive, substituting low-cal-
orie sweeteners for sugar 
is one potentially useful 
way of helping people to 
manage their weight.
Weight loss occurs when 
the energy consumed 
from food and drinks 
is less than the energy 
burned. Replacing sugar 
with low-calorie sweeten-
ers is one way of reducing 
the energy density of the 
diet while preserving 
the palatability of sweet 

food and beverages .
In a review of 16 ran-
domised controlled trials, 
consuming the low-calo-
rie sweetener aspartame 
in place of sugar resulted 
in a 10% reduction in 
total energy intake which 
means a rate of weight 
loss of about 0.2 kg per 
week for a 75 kg adult, 
and it is reasonable to as-
sume that this degree of 
weight loss would also be 
observed in overweight 
and obese people.
Moreover, a recent theo-
retical conducted in the 
Netherlands showed that 
using low-calorie sweet-
eners instead of added 
sugar in carbonated soft 
drinks could lower the 
body mass index (BMI) in 
a population of healthy, 
young adults. But more 
evidence is needed to 
confirm if this is a true 
cause-effect relationship.
Low-calorie sweeteners 
do not suppress the appe-
tite and are therefore not 
a ‘magic’ solution to obe-
sity. They represent a tool 
for weight loss but only in 
the context of a balanced 
diet and physically active 
lifestyle. The available 
evidence suggests their 
future use, however it 
should be emphasised 
that many factors affect 
weight management. As 
such, any effort to achieve 
and maintain a healthy 
weight needs to form 
part of an overall healthy 
lifestyle.

eufic

Rhex launched to serve 
the Horeca world

The new exhib i t ion , 
which will highlight the 
experience of SIA Guest 
and Sapore, will be held 
at Rimini Fiera from 23rd

to 26th February 2013
The curtain is rising on the 
new event being launched 
by Rimini Fiera to high-
light the experience of 
SIA Guest and Sapore, an 
event that right from its 
very name puts a strong 
accent on Rimini identity: 
RHEX, the acronym of Ri-
mini Horeca Expo, brings 
to mind the legendary 
passing of the transatlan-
tic liner immortalized by 
Federico Fellini in his film 
“Amarcord”.
The visual identity con-
cept, based on the geo-
metric figure of a triangle, 
refers to the three ele-
ments characterizing the 
expo: hotels - restaurants 
- cafés/catering and, de-
veloping time after time, 
in the various media, 
emphasizes their innova-
tive aspects in a dynamic 
manner.

RHEX  wi l l  l aunch  a 
unique format highlight-
ing trends and consump-
tion of the time we pass 
“away from home”. Laid 
out in innovative “con-
tainers”, the expo project 
will offer not only an 
extraordinary showcase 
for exhibitors from the 
hotel industry, as well as 
those from the hospitality, 
food service/catering and 
entertainment worlds, 
but also the means with 
which visitors can im-
mediately understand 
the direction in which 
the market is heading. 
And “on board”, for both 
exhibiting companies and 
specialized visitors, tangi-
ble opportunities for busi-
ness and development of 
international prospects. In 
fact, the foreign markets 
require a greater con-
centration of the events, 
rationalization of time and 
resources and concrete 
appointments. Precisely 
what RHEX offers.

www.rhex.it

In 2013 Simei celebrates 
its first 50 years

Simei, the international 
exhibition of machinery 
for winemaking and bot-

tling which will take place 
in Milan from 12th to 16th

November 2013, will cel-
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ebrate its half century of 
activity.
In fact, it was 10th Novem-
ber 1963 when the exhi-
bition was opened for the 
first time. Since then, over 
the years Simei has be-
come the reference point 
for the technological de-
velopment of machines, 
equipment, products and 
services for the produc-
tion, bottling and packag-
ing of wine and drinks in 
general. 
170 exhibitors for the first 
year, including 144 Ital-
ian and 26 foreign, over 
an area of 12,000 m2. The 
outcome was just as sat-
isfying, 11,000 visitors, 
including 600 foreigners 
from 27 Countries, and 
this was the beginning 
of a long series of suc-
cesses, positioning the 
exhibition among the in-
ternational trade fairs not 
to be missed and one that 
has stood the test of eco-
nomic and financial cri-
ses. Even last year Simei 
managed to keep up its 
performance with over 
700 exhibitors (from 25 
different Countries) over 
an area of 80,000 m2 and 
over 48,000 trade visitors, 
including 9,400 foreigners 
(from 90 Countries).
Simei has already started 
preparations to celebrate 
its first fifty years. Its dates 
have been confirmed for 
2013 at the Fiera Milano 
exhibition centre (Rho) 
and once again there will 
be the “technological in-
novation prize” which be-

gan in 2011, but with some 
new features. Next year, for 
example, the prize will be 
extended to the bottling 
and packaging of drinks 
in general, so as to give 
prizes for excellence in 
applied research in these 
sectors which make a real, 
tangible contribution to the 
quality development of the 
chain. This further confirms 
the vocation of Simei to be 
a showcase for the diverse 
world of drinks in general. 
Other side events are cur-
rently being finalised and 
will be announced soon.
Alongside Simei, Enovitis, 
the international exhibition 
for the techniques of wine 
growing and olive growing, 
which will be held together 
with Simei, is preparing for 
2013 too, with some new 
features concerning the 
exhibition format itself. 
This will include a virtual 
vineyard and B2B events 
aimed at involving visitors 
more directly and enhanc-
ing business opportunities 
for exhibitors.
In the meantime, promo-
tion for the two events has 
already been set in mo-
tion. This will take Simei 
and Enovitis to the most 
important trade fairs in 
the industry throughout 
the world with a view to 
appreciating the develop-
ment of markets, under-
standing the requirements 
of exhibitors and visitors 
and establishing relations 
with industry operators and 
representatives from the in-
ternational mass media.

the Italian food industry supplier portal

News
Newsletter
Appointments
Trade Shows

database for
combined searches

for product categories,
by type or Country
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inTernATionAl evenTs 
in iTAly

19 - 23 January 2013 - rimini: A.B.Tech Expo, int. bak-
ing industry show. Rimini Fiera - email: g.maioli@rimini-
fiera.it - www.abtechexpo.it

16 - 19 February 2013 - rimini: RHEX, int. food and 
catering show. Rimini Fiera - email: riminifiera@rimini-
fiera.it - www.rhex.it

7 - 10 April 2013 - verona: VinItaly+Enolitech, int. wine 
show. Veronafiere - email: info@veronafiere.it - www.
vinitaly.com

7 - 10 April 2013 - verona: SOL, int. olive oil show. 
Veronafiere - email: info@veronafiere.it - www.sol-
verona.com

19 - 22 May 2013 - rho (Mi): TuttoFood, int. food show. 
Fiera di Milano - email: info@tuttofood.it - www.tut-
tofood.it

25 - 29 May 2013 - verona: Siab, int. baking industry 
show. Veronafiere - email: info@veronafiere.it - www.
siabweb.com

11 - 14 June 2013 - rimini: Packology, int. packaging 
industry show. Rimini Fiera - email: riminifiera@rimini-
fiera.it - www.packologyexpo.com

12 - 16 november 2013 - rho (Mi): Simei, int. bever-
age and wine industry show. EME - email: info@simei.
it - www.simei.it

26 - 28 november 2013 - Bologna: Fruitech, int. fruit 
processing show. Ipack-Ima - email: ipackima@ipacki-
ma.it - www.ipack-ima.it

21 - 24 october 2014 - Parma: CibusTec, int. food 
equipment show. Fiere di Parma - email: cibustec@fi-
ereparma.it - www.cibustec.it

19 - 23 May 2015 - rho (Mi): Ipack-Ima, int. packaging, 
food processing and pasta exhibition. Ipack-Ima - email: 
ipackima@ipackima.it - www.ipack-ima.com

At the same time, the Inter-
net sites are being rebuilt 
so as to enable exhibi-
tors to reach their target 
groups thanks to a virtual 

showcase that will make 
it possible to show videos 
as well as other interactive 
forms of communication

www.simei.it

Liquid filling technology
at Ipack-Ima

Efficiency, safety, sustain-
ability and strong speciali-
zation are the innovation 
d r ive r s  enab l ing  the 
continuous development 
of an emerging sector: 
liquid filling technology 
for both food and non-food 
industries.
Ipack-Ima announces the 
first edition of “Liquid Tech 
Innovation”, which will 
go on stage at Fieramilano 
from 19th to 23rd March 
2015, in co-location with 
Ipack-Ima exhibition and 
the Milan Expo, two out-
standing and crowd-pulling 
events.
This new event has been 
created in order to address 
the above-mentioned driv-
ers and cater to new market 
needs and it is an exhibi-
tion entirely dedicated to 
liquid filling technology 
(processing, filling, bottling, 
packaging, automation, 
engineering, and robotics).
Companies active in the 
field of liquid filling tech-
nology are highly special-
ized, exploring in depth 
new lifestyles and trends 
and engineering solutions 
capable of addressing 
the emerging habits of 

consumers, with regard to 
both food and non-food 
products. In many cases 
technology fosters product 
innovation and new con-
sumption opportunities. 
The chance to see the entire 
liquid filling supply chain 
in a single specialized 
event is going to attract 
strong interest from visitors 
looking for professional and 
technological updates.
The new Liquid Tech 
Innovation expands the 
Ipack-Ima portfolio of 
highly specialized exhibi-
tions, thereby strengthen-
ing its strategy of creating 
initiatives designed around 
visitor needs, modelled 
on its existing exhibitions 
Pharmintech, Eurocarne, 
and Fruitech Innovation. 
“As part of the process 
we will set up a Steering 
Commit tee including 
major visitor and exhibitor 
representatives with the 
aim of creating a fair rich 
in discussion opportunities, 
debates, training sessions 
and roundtables on emerg-
ing market trends”, explains 
Ipack-Ima CEO Guido 
Corbella.

www.ipack-ima.com
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4G GHIDINI®, was set up in 1978 and soon started its escalation in the production 
of stainless steel ball valves and fittings, striving to achieve key objectives such as 
product and service quality, in order to meet the ever more demanding needs of the 
domestic and global markets.
 Technological innovation and on-going research have helped the company to gain a 
leading position in the industry by offering their own line of certified products able to 
fully cater for all types of applications they were designed and manufactured for.
 Thirty years of experience have allowed us to offer added value in terms of offer, 
product range, prompt delivery. All these benefits, together with our 100% made in 
Italy quality, make sure we can fully meet the expectations and requirements of our 
customers.
 The entire product range is designed and manufactured in our factory located in 
Lumezzane (Brescia)

4G GHIDINI® has been awarded certification to UNI EN ISO 9001:2008 standard.
Our ball valves are compliant with directive 97/23/CE “PED”, introduced to standardise 
the legislation enforced in the Members States on pressure equipment, and can be 
supplied on request in compliance with directive 94/9/CE “ATEX” for approximation of 
the legislation enforced in the Member States covering safety systems and equipment 
to be used in potentially explosive environments (II 2 G-D).
All our products are designed, manufactured and, before being sold, fully tested by fol-
lowing the correct testing practice with cutting-edge equipment, in order to ensure total 
quality and safety to all our final users.

Advanced technology, Advanced technology, 
accuracy, prompt delivery and certified accuracy, prompt delivery and certified 
quality products make 4G GHIDINIquality products make 4G GHIDINI®®

a major player in the Italian industrya major player in the Italian industry
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tecnologie a membrana
membrane technologies

CROSS FLOW FILTERS BY VELO ACCIAI
Innovative hollow fi ber plants for musts and wines 
fi ltration. Low power consumption, quality and 
excellent brightness of the fi ltered product.

IMPIANTI DI FILTRAZIONE TANGENZIALE VELO ACCIAI
Innovativi impianti a fi bra cava per fi ltrazioni di mosti 
e vini fermi e frizzanti. Basso consumo energetico, 
qualità e brillantezza del prodotto fi ltrato eccellenti.

TECNOLOGIE A MEMBRANA
Design / Tecnologia / Innovazione

MEMBRANE TECHNOLOGIES
Design / Technology / Innovation

Velo Acciai Srl › Via S. Lorenzo, 42 › Ca’ Rainati
31020 S. Zenone degli Ezzelini (TV) ITALY
tel. +39 0423 968966 › fax +39 0423 968982
www.veloacciai.com › info@veloacciai.com




