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WINE WINE

ABSTRACT
The effect of four different skin maceration times on flavonoids and stilbenic composition from Nero di Troia small berry (Vitis Vinifera L.) grape 
red cultivar native to Southern Italy was investigated. Wines were analysed by HPLC and by spectophotomtric methods. The results showed 
that wines with longer pomace maceration times (12 days) promoted a greater extraction of catechins ad oligomeric proanthocyanidins and 
less extraction of anthocyanins. The wine elaborated with 5 days maceration had higher colour intensity, whereas wines elaborated with 7 
days maceration had higher content of phenolic compounds including anthocyanins. The influence of the maceration treatment on the stilbene 
compounds had no determinated significant differences. Wines with 2 days maceration have more or less the same content as those with 
long maceration time. The effect of alcoholic fermentation (ethanol component) no caused influence on the extraction of stilbene compounds 
from skins grapes into wine.

INTRODUCTION

During the ripening of the grapes, 
the berry has an increasing of sug-
ars content which is mainly stored 
in the pulp and it has also a de-
crease of the acidity because of the 
absorption of potassium from the 
soil and because of the consump-
tion of malic acid. Consequently, 
there is the hydrolysis of pectins to 
induce the decrease of the berry 
hardness, the production of antho-
cyanins which increases in colored 

fruit varieties and probably the in-
crease of molecular sizes of the tan-
nins in the skin with the decrease of 
the astringency and the lignification 
of the seed which will become less 
bitter and less astringent chewing 
(Di Stefano et al., 2000).
Most interesting compounds in 
grape berries such as flavours, aro-
matic precursors and polyphenols 
are fixed on the solid parts: skin, 
pulp, and seeds. The quality of the 
grape depends on the nature and 
the quantity of metabolites accu-
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mulated in the berry until harvest 
time. Some of the synthesized me-
tabolites are classified as second-
ary and are not as strictly neces-
sary at cell for vital functions, such 
as phenolic compounds. Phenolic 
compounds can be divided into 
two groups: non-flavonoid (hy-
droxybenzoic and hydroxycin-
namic acids and stilbenes) and 
flavonoid compounds (anthocya-
nins, flavan-3-ols and flavonols) 
(Rodriguez et al., 2006). The Fla-
vonols are phenolic compounds 
found in grape skins (quercetin, 
myricetin, kaempferol, isorham-
netin and their glycosides) and 
they are potent antioxidants, while 
grape seeds are rich in monomer-
ic phenolic compounds, such as 
(+)-catechins, (-)-epicatechin and 
(-)-epicatechin-3-Ogallate, and di-
meric, trimeric and tetrameric pro-
cyanidins, responsible for the as-
tringency, bitterness and structure 
of wines. Anthocyanins are a fam-
ily of phenolics that are directly re-
sponsible for colour in red grapes 
and young red wines. Anthocya-
nins may react with flavanols to 
produce more stable pigments, ei-
ther directly or by means of differ-
ent aldehydes (e.g. acetaldehyde, 
propionaldehyde) (Di Stefano et 
al., 1997; Pisarra et al., 2003).
Among the non-flavonoid poly-
phenols, grapes and wines con-
tain phenolic acids (benzoic and 
cinnamic acid) and a class of stil-
benic compound of the group of 
phytoalexins. These compounds 
defend the plant from attack by 
pathogenic microorganisms, es-
pecially fungi (Soleas et al., 1997; 
Jeandet et al., 2002). In particu-
lar, the resveratrol is present in 

grapes in various concentrations 
depending of the variety (the red 
grapes are the richest), of the ma-
turity, of the lighting (UV radiation 
stimulated it), of the presence of 
Botrytis (it causes the reaction of 
antifungal resistance of the wine 
through the synthesis of viniferine, 
such as resveratrol) (Bavaresco et 
al., 2007). These are potent anti-
oxidants and they have important 
biological, pharmacological and 
medicinal properties. Resveratrol 
and quercetin inhibit human plate-
let aggregation in vitro and exhibit 
potential anticancer properties, the 
first one by inducing cell differen-
tiation (Frémont, 2000), the second 
one, as its glycoside, by inhibit-
ing protein-tyrosine kinase. Finally 
resveratrol is able to mediate anti-
inflammatory processes mainly in-
hibiting the expression of cycloox-
ygenase-1 and 2 (COX-1 and 2) 
and hydroperoxidase functions. It 
also shows estrogenic properties 
towards different cell lines (Fré-
mont, 2000; King et al., 2006).
The red winemaking is aimed at 
extracting of anthocyanins as com-
plete as possible from grape skins 
and at extracting of flavonols from 
grape skins and of tannins from 
grape skins and from seeds. The 
extraction of polyphenols depends 
from variety, from ripening grapes, 
from environment of origin, from 
fermentation temperature, from 
duration and frequency of contact 
among grapes skins and seeds dur-
ing the fermentation, and it also 
depends on enzyme-catalyzed re-
actions that occur during the mac-
eration. Winemaking techniques 
can have long periods of macer-
ation of the solid part in contact 

with the grape must or smaller 
contact times. The long macera-
tion is used for the production of 
wine ageing, short maceration is 
used for the production of wine 
ready consumption.
In this work we have used the 
Nero di Troia small berry grape 
that different experiences have 
given rise to deep ruby red wine 
with hints of orange, alcoholic and 
good structural, acidity contained, 
supplied with high quantity of an-
thocyanins and flavonols, dry and 
harmonious fragrance (Suriano and 
Tarricone, 2006). The goal of the 
present work was to observe and 
to evaluate the processes of extrac-
tion of the flavonols and stilbenes 
compounds from grape berries into 
must/wine during winemaking, us-
ing four different skin maceration 
times (skin contact 2, 5, 7 and 12 
days at 25°C).

MATERIALS  
AND METHODS

Experimental design 
and winemaking

The experimental test was con-
ducted during the harvest of 
2009 at the Experimental Winery 
for Enology in Barletta (Italy). The 
grapes used came from Nero di 
Troia small berry (Vitis Vinifera L.) 
red cultivar native to Southern Italy 
grown in Canosa di Puglia (Apulia 
Region - BAT). Vines trained to ver-
tical shoot positioned (VSP) using 
two foliage wires with Guyot prun-
ing system. At harvest time, the 
grapes were perfectly healthy and 
intact. The total mass of 400 kg 
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was divided into four theses of 100 
kg and each of this was performed 
in triplicate 33 kg to determine the 
repeatability of the differences 
among the four compared treat-
ments of maceration time. Grapes 
were carefully divided into homo-
geneous lot, were destemmed/
crushed and transferred into tanks 
for maceration with addition 60 
mg kg-1 of SO2. Four skin macera-
tion times were applied for 2, 5, 
7 and 12 days at the average tem-
perature of 25°C. After maceration, 
pomace was gently pressed in a 
vertical idropress to 2.5 bar. Dur-
ing the fermentation, temperature 
and must density were monitored 
every day.

Wine composition

Total acidity, volatile acidity, re-
ducing sugar, pH value, SO2 total, 
alcohol and total dry extract were 
all determined on wine in accord-
ing to EEC Regulation 1676/90.

Chemicals and reference 
compounds

Phenolic acid standards, including 
trans-caftaric acid, trans-p-coutaric 
acid, caffeic acid, ferulic acid, p-
coumaric acid, catechin, epicat-
ichin, procyanidin B2/B3/B1/B4, 
quercetin, mirycetin, kaemphferol, 
trans Resveratrol, malvidin-3-glu-
coside chloride were supplied by 
Sigma Aldrich. The purities of the 
standards were all over 95%. All 
the solvents (methanol, acetoni-
trile, ethyl acetate) were HPLC 
grade. All the solutions were ob-
tained with distilled deionised wa-
ter using Carlo Erba reagents.

Spectrophotometric analysis

Phenolic compounds of wines 
were determined by spectropho-
tometric method (Di Stefano et al., 
1989; 1997) using a UV/VIS Mod. 
Lambda 25 double beam high pr-
estation, PC Spectrophotometer 
(Perkin Elmer SpA). The total an-
thocyanin index was expressed as 
malvidin 3-glucoside and calcu-
late by the following expression: 
Emax vis x 16.17 x d (d=dilutions); the 
anthocyanin monomers after sepa-
ration and absorption on cartrige 
C18 Set Pak were eluted with 5 mL 
of acetonitril and diluted with eth-
anol hydrochloric and calculated 
Emax vis x 16.17 x d (d=dilutions); the 
total polyphenols index expressed 
as (+) - catechin = E1cm,750nm x 186.5 
x d (d=dilutions); the total flavo-
noids index were expressed as 
(+) – catechin and calculate with 
method grafics of Di Stefano et al. 
(1989); the flavanols reactive to 
vanillin (flavonols vanillin assay) 
were expressed as (+) – catechin 
= E500 vis x 290.8 x VE x d (VE= ab-
sorbance difference between the 
test with the vanilla and one with-
out; d=dilution); the proanthocy-
anidins content was determined 
after acid hydrolysis with warning 
(Bate-Smith reaction) using a fer-
rous salt (FeSO4) as catalyst and 
expressed as cyanidin chloride; 
colour intensity and hue were es-
timated by measuring absorbance 
at 420, 520 and 620 nm according 
to EU Regulation 1990.

HPLC analysis

An HPLC 1100 series Agilent tech-
nologies with gradient system and 

diode array detector was used for 
analyses on a ODS RP-C18 Hy-
persil 200 x 2.1 (5 µm) column 
with a guard ODS Hypersil 20 x 
2.1 mm (5 µm). For HCTA and fla-
vonols, the sample was prepared 
by pouring 4.5 mL of wine in a 
flask by adding 5 mL 1 M H3PO4 
to volume, filtered through 0.2 µm 
membrane and inject without any 
treatment in according to Squad-
rito et al. method (2007). Separa-
tion was carried out at 25°C, the 
flow rate was 0.25 mL·min and 
the injection volume 10 µL. The 
mobile phases consisted of 10-3 M 
phosphoric acid (A) and methanol 
(B). The UV spectra were recorded 
from 250 to 400 nm. Detection 
occurred at 320 nm for HCTA and 
at 360 nm for flavonols. Were the 
following chromatographic con-
dition: linear gradients, from 95 
to 90% di A in 5 min; from 90 to 
70% di A in 15 min; from 70 to 
40% di A in 10 min; from 40 to 
0% di A in 10 min; isocratic 0% 
10 min; linear gradient from 0 to 
95% di A in 5 min; equilibration 
time five minutes.
For flavans, the wines were sub-
jected to fractionation by separa-
tion of two fractions containing, 
respectively, catechins and oligo-
meric proanthocyanidins using C18 
Sep-Pak cartridge as described by 
Di Stefano et al. (2000) following 
HPLC analysis. Idem column to 
flavonols, while the mobile phase 
flow rate was 0.25 mL/min. The 
detection was at 280 nm, the col-
umn performed temperature was 
30°C using solvent: A fosforic acid 
10-3; B acetonitrile. Linear gra-
dients from 91 to 86% A in ten 
minutes; from 86 to 82% A in ten 

05-13 IBT 12-68 SURIANO 2012.indd   7 16/02/12   20.04



8 - Italian Food & Beverage Technology - LXVIII (2012) february

WINE

minutes; from 82 to 60% A in ten 
minutes; from 60 to 40% A in five 
minutes; from 40 to 91% A in five 
minutes; equilibration time five 
minutes. The calibration curves 
for catechins or procyanidins were 
prepared using external standard.
Also the stilbenes were deter-
mined using the same column 
(ODS RP-C18 Hypersil 200 x 2.1) 
and precolumn; the analysis by 
solid phase extraction according 
to Mattivi (1993) and Bavaresco 
et al. (2007) methods. The proce-
dure for extraction was as follows: 
100 mL of wine were centrifuged 
for 10 min at 10,000 rpm (ALC 
3229 Centrifuge) and the super-
natant filtered through 0.45 m cel-
lulose acetate. The wine (50 mL) 
was loaded into a 1 g reversed-
phase Sep-pak C18 cartridge (Wa-
ters), previously prepared with an 
aqueous solution containing 5 mL 
MeOH followed by 10 mL of a 
phosphate buffer solution (pH 7). 
After the sample had adsorbed, the 
cartridge was washed twice with 
10 mL of a phosphate buffer solu-
tion (pH 7) and the content eluted 
with 5 mL ethyl acetate. The frac-
tion collected in a test tube was 
kept in the freezer overnight in 
order to crystallize the residual 
water. One aliquot of the organic 
fraction separated from the ice was 
filtered through 0.22 m PTFE fil-
ters and injected into the HPLC. 
All the extraction phases were car-
ried out away from light to protect 
the stilbenes from photochemical 
isomerisation. Chromatographic 
condition: the mobile phases con-
sisted of 10-3 M phosphoric acid 
(A) and acetonitrile (B). Separa-
tion was carried out at 40°C un-

der the following condition: linear 
gradients from 0-50% B in 25 min, 
to 100% B in 1 min. The column 
was equilibrated with 100% A for 
5 min before each analysis. The 
flow rate was 0.4 mL·min and the 
injection volume 10 µL. The UV 
spectra were recorded from 200 
to 400 nm. Detection occurred at 
310 nm for trans-resveratrol and 
trans-piceid and at 282 nm for 
cis-piceid. All compounds were 
identified on the base of their UV 
spectra and retention time, com-
pared to authentic standards. Sam-
ples were quantified by the exter-
nal standard method on the basis 
of the retention time and UV-VIS 
spectra. Since the standard for 
cis-resveratrol is not commercial-
ly available, it was measured at 
the wavelength of 282 nm (max-
imum absorption for this com-
pound) with the solutions used to 
determine the trans isomer, after 
UV irradiation at 366 nm for 30 
min, the time necessary to convert 
about 90% of trans-resveratrol into 
cis, calculated on the amount of 
trans residual at a wavelength of 
310 nm. The concentration of the 
standard solutions was calculated 
on the basis of the percentage of 
conversion. Resveratrol and its iso-
mers were quantified by multiple 
level calibration curve (external 
standard) using trans-resveratrol 
supplied by Sigma at a wavelength 
of 310 nm, the maximum absorp-
tion for this compound. For gluco-
side standards, the quantification 
was based on the assumption that 
they have the same coefficients of 
molar extinction as trans and cis-
resveratrol, 310 and 282 nm re-
spectively.

Statistical analysis

Three replicates for each macera-
tion were done. Each replicate was 
chemically analyzed in triplicate 
samples. ANOVA Student-New-
man-keuls test was applied in order 
to make the multiple comparison 
of mean values to ascertain possi-
ble significant differences between 
the studied Nero di Troia wines. 
Significant difference was statisti-
cally considered at the level of p 
<0.05. The statistical analyses were 
performed using Statistica 6.0 (Stat-
Soft Inc., USA) software.

RESULTS 
AND DISCUSSION

Grapes and wine composition

Grapes of Nero di Troia small berry 
(V. Vinifera L.) variety grown in a 
vineyard located in Canosa di Pug-
lia (Nord Apulia Region - Southern 
Italy) were in perfect sanitary con-
dition, although they were harvest-
ed in advanced age (October, 12) 
than other varieties grown in the 
same area. This shows once again 
that it is a variety which resists to 
harsh weather and attacks by fungi 
(Suriano et al., 2005). The grapes 
were harvest at technological ma-
turity and they had the following 
characteristics: average bunch and 
berry weight, 190 ± 8 g and 2.0 ± 
0.2 g; reducing sugar 22.75°Brix ± 
0.5 g L-1; pH 3.80 ± 0.02 and total 
acidity 4.2 ± 0.05 g L-1.
The Table 1 shows the basic 
chemical composition of wines 
obtained from grapes of Nero di 
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Troia small berry vinification at 
different maceration time. The 
wines showed values of alcohol 
content, residual sugar, pH and 
total acidity typical of wines with 
good structure. The different of 
maceration times of the pomace 
with the must/wine did not lead 
to significant differences between 
the wines in regarding of general 
chemical composition. These re-
sults are in agreement with those 
reported by other Authors (Budic 
et al. 2008; Kelebek et al. 2006). 
Statistically significant differenc-

es were observed for total dry ex-
tract. This parameter ranges from 
30.42 g L-1 in wines with two days 
of fermentation to 34.45 g L-1 in 
wines with 12 days of fermenta-
tion. The differences depend from 
contact time of must with grape 
solid parts, which increases with 
the duration of maceration. The 
total extract is important because 
it is a sign of authenticity of the 
wines and at the sensory analysis 
gives more structure and fullness 
to wine; this is an important pa-
rameter for wines by ageing.

Polyphenols and colour 
characteristics

Results of the effect of maceration 
time on the polyphenolic and colour 
composition of the wine are shown 
in Table 2. The differences between 
the wines produced are clear and 
important. Analyses of variances 
revealed statistically significant 
differences on all phenolic com-
pounds (total phenols, total flavo-
noid, Proanthocyanidins, and vanil-
lin index). The data analysis showed 
higher concentration in wines with 
the length of maceration time for 
Proanthocyanidins and vanillin in-
dex (2 < 5 < 7 ds < 12 days). These 
results are in agreement with those 
reported by researchers (Budic et al., 
2008; Da Silva et al., 1993). The in-
creases were greater between 5 and 
7 days than between 7 and 12 days 
which were significantly reduced 
to the point that the differences, for 
the same parameters were statisti-
cally insignificant. This indicated 
that the extraction of low molecu-
lar weight tannins significantly in-
crease up to 7 days and these in-
creases are quite content until the 
12 days of skin contact. The ratio V/L 
represents the condensation tannins 
degree decreased from 0.707 after 2 
days to 0.654 after 5 days to 0.597 
after 7 days and remains stable un-
til to 12 days of maceration. Longer 
maceration times determine an in-
crease in tannins higher molecular 
weight than those with low molecu-
lar weight (Vanillin index) until to 7 
days and then remain stable for up 
to 12 days. Therefore, wines with 7 
maceration days presented tannins 
in the evolved more form, little reac-
tive, necessary condition for provid-

Table 2 - Phenolic and chromatic compounds (mg/L) of Nero di Troia small berry wines after 
racking.

Parameters Days of skin maceration
 2 5 7 12

Total phenols 3200 a 4207 b 4543 c 4482 c
Total flavonoids 2790 a 3801 b 4239 c 4215 c
Proanthocyanidins (L) 2776 a 3837 b 4583 c 4615 c
Vanillin index (V) 1963 a 2510 b 2740 c 2752 c
V/L index 0.707 c 0.654 b 0.597 a 0.596 a
Total anthocyanins 305 a 424 b 460 c 446 bc
Monomer anthocyanins 215 a 281 b 307 c 301 c
Colour intensity 7.40 a 11.75 c 11.64 c 10.58 b
Tint (E420/E520) 0.58 b 0.54 a 0.53 a 0.52 a

Results are the means of three replicates of each maceration. For each row, different letters in-
dicate significative difference (p ≤ 0.05).

Table 1 - Chemical characteristics of Nero di Troia small berry wines after racking.

Parameters Days of skin maceration
 2 5 7 12

Alcohol (Vol. %) 12.50 a 12.3 a 12.42 a 12.38 a
Reducing sugars (g/L) 2.00 a 2.10 a 2.20 a 2.20 a
Total dry extract (g/L) 30.42 a 33.91 ab 34.45 b 34.40 b
pH 3.42 a 3.45 a 3.39 a  3.41a
Total acidity (g/L) 6.50 a  6.53 a 6.60 a 6.44 a
Volatile acidity (mg/L) 0.48 a 0.45 a 0.48 a 0.47 a
Total SO2 (mg/L 98 b 91 b 89 b 85 a 

Results are the means of three replicates of each maceration. For each row, different letters in-
dicate significative difference (p ≤ 0.05).
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ing stability to the wine over time.
The total polyphenol and total fla-
vonoid content changes from 3,200 
to 4,543 mg L-1 and from 2,790 to 
4,239 mg L-1 respectively approach-

ing a maximum for both parameters 
at the maceration time of 7 days. 
Also the total anthocyanin content 
reached a maximum of 460 mg L-1 
at the skin time contact of 7 days, 

thus showing significant differenc-
es compared to the results obtained 
after 2 days and 5 days of macera-
tion. After of anthocynanin concen-
tration decreases until to 12 days of 
maceration, but this decrease was 
not significant. The color intensity is 
peaked before (5 days contact) than 
to maximun of anthocyanins (Fig. 
1). Wines produced with prolonged 
maceration (12 days of skin contact) 
had a significant lower color inten-
sity than the wines produced by a 
maceration of 5 and 7 days (Bu-
dic-Leto et al., 2005; Kelebek et al. 
2006). The decrease of anthocyanins 
and color intensity are due to the 
reaction between anthocyanins and 
proanthocyanidins with formation 
of copolymerization products or of 
anthocyanins absorption by yeasts 
or fenomena of precipitation with 
potassium bitartrate. The value of tint 
had no showed significative differ-
ence among wines with 5, 7 e 12 
days of maceration, while wine with 
2 days of maceration has been char-
acterized by higher values.

HCTA, flavans and flavonols 
in wines after racking

The HCTA, flavan and flavonol con-
centration in wines at racking time 
are shown in Table 3. Hydroxicin-
namyl tartaric acids, and in particu-
lar T-caftaric, are important because 
they are substrates of oxidase poly-
phenol and they are responsable for 
the processes of musts browning. On 
the sensory plan, these compounds 
do not have flavor or taste special, 
but there is the possibility than Bret-
tanomyces yeasts can produces par-
ticular volatile phenols, disagreeable 
and distasteful. In wine were rilevat-

Fig. 1 - Total anthocyanins and color intensity during maceration time.

Table 3 - HCTA, flavans and flavonols (mg/L) of Nero di Troia small berry wines after racking.

Parameters Days of skin maceration
 2 5 7 12

trans-Caftaric acid 77.24 ab 74.98 a 80.08 b 77.92 ab
cis-Caftaric acid 2.4 a 2.2 a 2.7 b 2.1 a
trans-Coutaric acid 37.40 a 36.73 a 36.66 a 37.6 a
cis-Coutaric acid 6.02 a 6.23 a 6.19a 6.23 a
trans-Fertaric acid 14.63 a 17.56 b 16.59 ab 16.92 ab
Caffeic acid 8.18 b 6.41 a 8.92 b 8.45b
p-Cumaric acid 3.85 ab 3.5 a 4.51 b 4.21 b
Ferulic acid 0.50a 0.38 a 1.29 b 1.12 b
procyanidin B1 0.06 a 0.11 b 0.11 b 0.12 b
procyanidin B3 1.79 a 2.23 b 2.65 c 3.31 d
Catechin 3.25 a 3.81 ab 5.91 b 6.87 c
procyanidin B4 0.47 a 0.55 ab 0.84 b 0.86 b
procyanidin B2 1.34 a 1.38 a 1.62 ab 1.84 b
Epicatechina 6.37 a 9.95 b 12.55 c 13.88d
mirycetin -3-O-glucuronide 0.41 ab 0.33 a 0.41 ab 0.45 b
mirycetin-3-O-glucoside 12.30 b 10.97 a 14.17 c 14.50c
quercetin -3-O-glucuronide 0.18 a 0.20 ab 0.15 a 0.23 b
quercitin -3-O-glucoside 13.54 a 18.11b 19.53 c 19.81 c
kaempferol-3-O-glucoronide 0.35 b 0.25 a 0.34 b 0.38 b
kaempferol-3-O-glucoside 29.25 a 32.34 b 37.41 c 38.40 c

Results are the means of three replicates of each maceration. For each row, different letters in-
dicate significative difference (p ≤ 0.05).
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ed in free form and as tartaric esters. 
The trans-caftaric ester is in greater 
amounts than other esters and it is 
followed by the trans-p-coutaric. The 
trans isomers form presented high-
er concentrations than the cis iso-
mers form in all trial. No significa-
tive variations in all wines and for all 
type of HCTA were observed during 
the prolonged of maceration time. 
Scudamore-Smith et al. (1990) found 
that skin contact time implied no in-
crease in no flavonoid compounds. 
The HCTA are extracted mainly from 
the second day of skin contact and 
longer maceration time does not 
show significative change. Caffeic 
acid was abundant in all trial and 
the less content wine was detected 
at 5 days of skin maceration.
With increasing of the maceration 
time and of the skin contact, there 
were significant increases in mono-
mer and dimer flavans. The catechin 
and epicatechin content changes re-
spectively from 3.25 to 6.87 mg L-1 
and from 6.37 to 13.88 mg L-1 with 
longer maceration time (by two to 
twelve days). Also the dimer procy-
anidins (B2, B3, B1 and B4) under-
go rather significant increases with 
longer maceration time. The wines at 
higher amounts of flavan-3-ols may 
combine with anthocyanins to pro-
vide greater colour stability against 
pH variation and SO2 decoloration 
and to slow down tannin self-polym-
erization (Sun et al., 1999). Since 
the catechin, dimeric and trimeric 
procyanidins are found in seeds, the 
staying of the seeds in pomace with 
maceration time longer, when ap-
propriate amount of alcohol will be 
formed which increases the tannin 
extraction, as generally supported 
by the literature (Canals et al., 2005; 

Gomez-Plaza et al., 2000). For this 
variety, considered that the seeds 
tannins are more bitter and astrin-
gent, it is necessary to remove seeds 
in the early stages of fermentation.
The three compounds of the fla-
vonols class (myricetin, quercetin, 
and kaempferol) in wine are well 
represented and are both in glucu-
ronide form and in glucoside form. 
The reported results in Table 3 show 
a similar behavior for all the macera-
tion duration, or rather the sum of 
the two kaempferol exceeds the sum 
of the quercetin and these exceeds 
the sum of the myricetin. Therefore, 
the ratio kaempferol/quercetin is 
greater of 1 in all stages. The total 
kaempferol and total quercetin con-
tents significantly increased during 
maceration time and reach the maxi-
mum after 12 days of skin contact 
with 38.78 and 4.20 mg L-1 respec-
tively (Fig. 2). This trend is different 
for myricetin, because it undergoes 
a decrease after 5 days and then in-
creases at 7 days of fermentation. 
The largest increase in total kaemp-
ferol was between day 5 and day 7 

of skin contact, while little increase 
for total quercetin. The increases ob-
served between 7 and 12 days are 
not important, (for each flavonol), 
so that the analysis of variance did 
not reveal any statistically significant 
differences. All this indicates that the 
extraction of flavonols is satisfactory 
quite at 7 days of maceration and is 
not necessary to extend the period 
of contact with skin.

Stilbene compounds in wine

The stilbenes are in the grapes as 
compounds produced by plants in 
response to biotic (pathogenic fungi) 
and abiotic stress (UV, ozone, pes-
ticide treatments, cultural practices, 
etc.) explicit fungistatic activity and 
therefore considered as phytoalex-
ins. The grapes Nero di Troia small-
berry were perfectly healthy and 
intact and in a parallel study on the 
different parts of the berry (skin, 
seeds, and juice) had already deliv-
ered content of these compounds 
enough supported. Given that other 
research conducted in the past on 

Fig. 2 - Flavanols during maceration time.
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Nero di Troia small-berry (Suriano et 
al., 2005) have reported significant 
concentrations of these compounds 
in ripe berries and healthy, we can 
say that the stilbenes synthesis in this 
variety is unequivocally at genotype 
correlated. Table 4 shows the effect 
of different maceration time on the 
stilbenes composition in Nero di 
Troia small-berry red wine. All four 
resveratrol forms were detectable in 
wines from the second day of mac-
eration. The trans-piceid is the more 
representative compound, it’s par-
ticularly present in wines made after 
7 days of skin maceration at concen-
trations equal to 12.20 mg L-1 and it 

is significantly different from wines 
made with 5 and 12 days macera-
tion. Follows the cis-piceid with 
higher values in wines made after 2 
days of maceration, while the free 
trans-resveratrol is in greater quan-
tity in wines with 5 days of skins 
contact. There is not a linear kinet-
ics of extraction for all stilbenes 
forms, there is no direct correlation 
between extended maceration time 
and stilbene levels would be expect-
ed. The extraction, not only of the 
trans-piceid but of the other com-
pounds too, changes independently 
from pomace contact time with the 
must/wine. The total stilbenes con-

tent is much higher in wine after 2 
days of maceration and does not 
differ much from wines made after 
12 days. After 2 days of maceration 
when the must is at the beginning 
of fermentation, almost all of stil-
benes were extracted (Fig. 3). This 
means that the stilbene extraction 
from the skin does not depend by 
longer maceration time with skins 
but it mainly depends from the must 
acidity and from the presence of en-
zymes. The alcohol resulting from 
transformation of sugar during alco-
holic fermentation significantly in-
fluence more phenolic compounds 
and not influence the stilbenes con-
tent in wine. This is in contrast to 
expectations and with other research 
carried out by various Authors where 
they claimed that both forms of trans 
and cis resveratrol increased with 
the duration of the maceration and 
fermentation time (Clare et al., 2004; 
Pezet and Cuenat, 1996; Grippi, 
2006). The ratio trans-piceide/cis-
piceide is lower in wines made with 
2 days maceration (2.38) compared 
to wines produced with 5 of skin 
maceration (2.91). Probably the 
wines with poor color intensity and 
with greater sunlight exposure (2 
days maceration) are more prone 
to trans-cis isomerization.

CONCLUSIONS

Nero di Troia small berry is a grape 
variety native to Southern Italy with 
high enological potential. The results 
reported in this paper demonstrate 
the large range of different classes of 
phenolic compounds in the wine as 
early as the second day of macera-
tion, indicating a strong vocation 

Fig. 3 - Stilbene extraction during maceration time.

Table 4 - Stilbenic compounds (mg/L) of Nero di Troia small berry wines after racking.

Parameters Days of skin maceration
 2 5 7 12

trans piceid 11,60 b 10,50 a 12,20 c 11,10 ab
cis piceid 5,10 c 3,60 a 4,50 b 4,10 ab
trans-resveratrol 2,90 ab 3,50 c 3,00 b 2,70 a
cis resveratrol 1,30 b 0,40 a 1,80 c 2,00 c
Total stilbenes 20,90 ab 19,80 a 21,50 b 19,90 a

Results are the means of three replicates of each maceration. For each row, different letters in-
dicate significative difference (p ≤ 0.05).
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for the production of fine medium 
and long-term aging wines. Analyz-
ing the data, these suggest that the 
length of maceration time signifi-
cantly and positively influences the 
total polyphenol content, catechins 
and of the low molecular procyani-
dins. It was observed that the level 
respectively of anthocyanins and of 
color intensity increased significant-
ly in wines produced with 5 and 7 
days maceration and after decreased 
with longer maceration times.
As regards for the stilbene com-
pounds, extraction from the grape 
solid parts (skins and seeds) is almost 
at top on the second day of macer-
ation. The ethylic alcohol that was 
formed during alcoholic fermenta-
tion at prolonged maceration time 
has a little influence on the extrac-
tion and on the final content of these 
substances. Probably, the acid envi-
ronment of the must and the enzyme 
presence were necessary and suffi-
cient conditions to achieve excellent 
levels of stilbene extraction. 
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ABSTRACT
The characteristics of vinegar refined in wood receptacles are due to: the period of refining, the volume of the receptacles, the type of wood, 
the geographic origin of the wood used, the natural or thermic treatments carried out on the wood and the number of cycles for which the 
receptacle has been used.
The EC Regulation regarding the Protected Geographic Indication (PGI) for Balsamic Vinegar from Modena requires an aging period of not 
less than 60 days in wood barrels.
The time of refining, taken as a parameter in isolation from the others, has no relevance whatsoever since all parameters are so closely linked 
together.

INTRODUCTION

European Commission Regulation 
N. 583 of July 3, which was pub-
lished in the Official Journal of the 
European Union on July 4, 2009, 
provides for the registration of both 
Protected Designation of Origin 
(PDI) and the Protected Geographic 
Indication (PGI) for Balsamic Vine-
gar from Modena. In an annex to the 
regulation there is a summary of the 
Method of Production (Annex II).

This regulation restates the Italian 
Ministerial Decree of December 3, 
1965 regarding the contents and the 
method of preparation of Balsamic 
Vinegar from Modena. In fact, the 
older Decree can be compared with 
the more recent European Commis-
sion Regulation as shown in Table 1.
As can be noted, the difference be-
tween the Decree and the Regula-
tion consists essentially in the fact 
that, in the case of the latter, some 
of the characteristics are specified in 
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quantities. For example: the amount 
of pure wine vinegar added must be 
at least 10%; the density must be 
at least 1.240 at 20°C; the caramel 
added can be no more than 2%; the 
refining process must last for at least 
60 days.
Obviously, since the Regulation rec-
ognizes a “new” product in terms 
of Protected Geographic Indication 
(PGI), unlike the 1965 Decree, it 
contains all of the indications need-
ed to characterize the product geo-
graphically:
- indication of the area of produc-
tion from which the product origi-
nated (territory of the provinces of 
Modena and Reggio Emilia);
- indication on the land registry map 
of the parcel on which the grape 
cultivation takes place;
- list of producers of must;
- indication of the types of grapes 
(Lambrusco, Sangiovese, Trebbi-
ano, Albana, Ancellotta, Fortuna, 
and Montuni)1;
- the assembly of the raw materials, 
their processing, refining and/or ag-
ing in wooden barrels, must, by law, 
take place in the geographic area 
of origin, with the exception of the 
conditioning, which may take place 
outside of the provincial territories 
of Modena and Reggio Emilia2.
In the Regulation under discussion, 
one distinctive point is that aging 
must take place in special wood 
barrels for a period of not less than 
60 days, beginning from the day on 
which the raw materials are assem-
bled.
Interestingly, the Regulation is silent 
regarding the characteristics of the 
wooden barrels.
Most of the scientific studies pub-
lished on the aging of vinegar re-

fer either to an aging period of 6 
months or to an aging period that 
is extended to 2 or more years. 
As regards the barrels (or wooden 
casks) considered in these studies, 
research was conducted on barrels 
that were not very large; often refer-
ence is made to the typical size of 
the barrique bordolese (225 L, little 
more than 2 hL) (García Parrilla et 

al., 1999). This is because aging pe-
riods of less than 6 months and the 
use of bigger barrels do not allow 
for an appreciable transformation of 
the product nor do they allow for 
the complete effect of the barrel on 
the contents to come about. There-
fore, vinegars aged for less than 6 
months, except in particular cases, 
are generally not the object of study 

Table 1 - The older Decree is compared with the more recent European Commission Regulation.

Ministerial Decree 3/12/1965 European Commission regulation N. 583/2009

- the product is obtained by means of traditional 
technology, through the alcoholic and acetic 
fermentation of grape must, or if necessary, 
partial fermentation or concentration in direct 
contact with heat.

- the product is obtained from grape must 
which has been partially fermented and/or 
cooked and/or concentrated by  not less than 
20%. The concentration is taken to a density 
not inferior to 1.240 at 20°C.

- a percentage of vinegar aged not less than 
ten years is added.

- a percentage of vinegar aged not less than 
ten years is added.

- with or without the addition of vinegar obtained 
from the acetification of wine alone.

- with the addition of vinegar obtained from 
acetification of wine only for a minimum of 10%.

- the acetification, deacidification, aging and 
refinement of the product  take place in barrels 
made of high-quality woods: sessile oak, 
chestnut, oak, mulberry or juniper.

- the acetification and refining of the product 
take place in barrels made of high-quality 
woods: oak, sessile oak, chestnut, mulberry or 
juniper, for a period of not less than 60 days.

- the addition of caramel is allowed. - the addition of caramel is allowed up to a 
maximum of 2%.

Analytical And Organoleptic Properities: Analytical And Organoleptic Properities:

Minimum total acidity 6%; Minimum total acidity 6%;

Alcohol by volume not superior to 1.5%; Alcohol by volume not superior to 1.5%;

Dry extract, less sugars, a minimum of 30 g/L; Minimum dry extract 30 g/L;

Density at 20° C not inferior to 1.06 in the 
refined product;

Total sulphur dioxide: maximum 100 mg/L;

Ashes: not less than 2.5 for a thousand;

Reducing sugars: minimum 110 g/L;

Colour: dark brown; Colour: deep brown;

Transparency: clear and bright;

Taste: sweet and acidic; Taste: sweet and sour;

Aroma: aromatic, pleasing and distinctive. Aroma: persistent, delicate, slightly acidic,
with woody overtones.
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since such an aging period does not 
produce noteworthy effects even 
when the barrels are very small (Gi-
accio and Del Signore, 1997; Del 
Signore et al., 2000; Del Signore, 
2001a; Del Signore, 2001b).
It is difficult to distinguish with pre-
cision between ripening (short peri-
od) and aging (long period). Ripen-
ing time is not defined in a techni-
cal way; it is referred to as “the time 
required for the product to develop 
its organoleptic qualities while it is 
in the barrel” (Garoglio, 1981). Ag-
ing instead implies the progressive 
depletion of some of the ingredients 
and the substantial transformation 
of others and aging time is generally 
considered to start after two years. 
The process of ripening is charac-
terized by the oxidation reaction of 
some of the component elements 
of the product and it is followed 
by aging which is characterized by 
reduction reaction.
The evolution, then, depends on 
the time and even more so on the 
capacity of the barrels, or in other 
words, on the relation between the 
internal surface of the barrels and 
the volume of vinegar that comes 
in contact with that surface. The im-
portance of this relation has been 
widely demonstrated in all of the 
experiments carried out by the nu-
merous researchers who have dealt 
with this topic. Moreover, this evo-
lution also depends on the type of 
wood of which the barrel (or oth-
er containers) is made, and on the 
geographical area from which that 
wood comes since the essence and 
the porosity of woods vary from 
area to area. The treatment that the 
wood has received (i.e. toasting, 
boiling, etc.) is also a parameter that 

effects its properties. In order to bet-
ter verify all the above mentioned 
effects, the barrels must be “new”.
The Summary regarding “Balsamic 
Vinegar from Modena” (Protected 
Geographic Indication PGI) con-
tained in Annex II of the Euro-
pean Commission Regulation n. 
583/2009, published in the Offi-
cial Journal of the European Union 
on 04.07.2009 L 175/7-11, at par-
agraph 4.5, deals with “refining”. 
This term comes from the wine sec-
tor and refers to the various physi-
cal, chemical and biological phe-
nomena that occur in wine during 
its period of aging, all of which con-
tribute to improving and perfecting 
the wine’s organoleptic properties3. 
Such extensive changes, involving 
physical, chemical and biological 
characteristics, cannot take place in 
a period as brief as 60 days.
In fact, the regulations prescribe 60 
days of refining in wood recepta-
cles, but no mention whatsoever is 
made of the size of the receptacles, 
which is an essential factor. They 
do, on the other hand, cite exam-
ples of “high-quality wood”: “oak, 
in particular sessile oak, chestnut, 
mulberry and juniper” but neither 
cherry (used in the aging of Tradi-
tional Balsamic Vinegar from Mod-
ena) nor acacia (which is a high 
quality wood) are mentioned. No 
consideration is given to the fact 
that the chemical composition of 
these woods, even when they be-
long to the same species (for ex-
ample, American oak or French 
oak) can vary greatly. The chemical 
composition of wood undergoes 
extensive changes as a result of the 
heat treatments to which the wood 
is subjected. Another essential cri-

terion, which is not considered in 
the Regulation, is the number of 
times the receptacle has been used, 
in other words, whether it is old 
or new. After the second, or at the 
most third reuse, the wood recepta-
cle is greatly impoverished and no 
longer has an active effect.
The same paragraph of Annex II 
refers inappropriately to “aging” 
in wooden receptacles when, in 
fact, the process in question is 
“refining”. Moreover, the Inspec-
tion Procedure provided for by the 
Ministry of Agriculture, Food Prod-
ucts and Forests gives a definition 
for aged “Balsamic Vinegar from 
Modena PGI”, which stipulates that 
“the finished product is aged for a 
period of no less than three years 
in casks, barrels or other wooden 
receptacles […]”.
In the present work, all of the ele-
ments which may exert an influ-
ence on the properties of vinegar as 
a result of time and type of recep-
tacle will be considered. Reference 
will also be made to products that 
are stored in glass receptacles.
An analogy with wine, if we may 
be permitted, would be useful here. 
Wine stored in metal receptacles 
has a brighter colour because it 
does not come into contact with 
the air, making oxidation very 
slow (the oxidized product is a bit 
more “opaque”). Moreover, it has 
less aroma but a “softer” taste than 
wine stored in wood. Some experts 
like Ribèreau-Gayon (2007), argue 
that, for brief periods of storage, 
it is better to store wine in recep-
tacles made of inert materials like 
metal and glass, because these re-
ceptacles prevent the evaporation 
and oxidation of some components 
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since there is no contact with the 
air, and avoid the development of 
the woody aroma and taste that 
comes from the disintegration of 
wood that occurs during even brief 
periods of storage in new wooden 
barrels.

PARAMETERS 
CONSIDERED

In order to bring about the chemi-
cal reaction of oxidation (initial 
phase of ripening) and then that of 
reduction (which characterizes the 
aging phase) periods of time of at 
least 6 months are necessary. When 
the residence time of vinegar in the 
receptacles is as brief as 2 months 
the results are limited to a simple 
extraction of substances from the 
wood as a consequence of the con-
tact of the product with the inside 
of the barrel. Only the substances 
extracted from the wood have an 
influence on the properties of the 
vinegar in this case. It is also essen-
tial here to specify that the aromat-
ic substances from the wood will 
only be transferred to the vinegar if 
the wood is new: when the wood-
en receptacles have been used a 
number of times this parameter of 
influence is no longer applicable. 
Interestingly, the Regulation is si-
lent in this regard.
One of the most evident phe-
nomena that occurs when there is 
contact with wood is the extrac-
tion of phenolic substances; this is 
an indicator which has universally 
been considered by all of the Au-
thors who have conducted research 
on the aging of vinegar in gener-
al, and on the aging of Balsamic 

Vinegar from Modena in particular 
(García Parrila, 1999; García Parrila 
et al., 1997; Kadim and Mannhaim, 
1999; Tesfaye, 2002; Cerezo et al., 
2008; Cerezo et al., 2010). A frac-
tion of the phenols present in vin-
egar comes from grapes and wine, 
but those which come from contact 
with wood are easily distinguish-
able (García Parrila et al., 1997).
In addition to the complex phe-
nols that come from lignin (poly-
phenols) there are many other sim-
ple phenols that can be extracted 
from wood, for example, gallic 
acid, chlorogenic acid and van-
illin, syringic acid (and the cor-
responding aldehyde) and ferulic 
acid. These simple phenols have 
been used with success in demon-
strating the variations of the prod-
uct during storage in wood recep-
tacles (Gálvez et al., 1995).
Another indicator which was tak-
en into consideration is the group 
of furanic substances, in particular 
two aldehydes: 5-hydroxymethyl-
furfural (5-HMF) and furanic alde-
hyde (furfural).
The presence of furanic aldehyde in 
products that have been aged (wine 
and vinegar) is in function of the 
thermolysis of the polysaccharides 
which are formed in the wood dur-
ing the toasting of the staves. This 
treatment brings about a partial 
reduction of the cellulose which 
leads to the formation of 5-HMF. 
The furanic aldehydes (or furfural) 
originate instead from the pentose 
of the hemicellulose of wood. An-
other source of furanic aldehyde is 
the addition of caramel.
Therefore, in balsamic vinegar the 
presence of 5-HMF and of furfural, 
together with consistent quantities 

of other furanic compounds, is high 
from the early stages because they 
are formed during the cooking of 
the must (as a consequence of the 
disintegration of the sugars) or af-
ter the cooking when the caramel 
is added (Antonelli et al., 2004). It 
has been observed that if the ratio 
furfural/5-HMF is higher than one, 
caramel is not added. This ratio also 
indicates the origin of the 5-HMF: 
if the ratio is more than one, the 
presence of the 5-HMF derives 
from the thermolysis of hemicellu-
lose, while, if it is less than one, it is 
due to the addition of the caramel 
(Quesada Granados et al., 1996).
Moreover, some of these substanc-
es continue to accumulate even 
during the residence in the wood 
receptacles as a consequence of 
the termination of the heat treat-
ment (120°-160°C) of the staves 
(Garrotte et al., 2007). It is also to 
be noted that Masino et al. (2005) 
have observed that during the ag-
ing, a part of the sugars continue 
to disintegrate and the formation of 
HMF continues, to the detriment of 
the sugars present in the balsamic 
vinegar.

THE PERIOD 
OF REFINING  
THE RECEPTACLES

The period of refining, the volume 
of the receptacles, the type and 
origin of the wood used to make 
them, the treatment undergone by 
the wood and the cycles of use of 
the receptacles cannot be treated 
as if they were separate and distinct 
since these six parameters are very 
closely dependent on each other.
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The effect of the dimension 
of the barrel on the period of refining

It was Singleton (Singleton, 1974) 
who first reported the importance 
of the ratio surface/volume.
A high level of concentration of 
phenolic substances can be noted 
after the first days; from the second 
week the level diminishes rapidly 
(Kadim and Mannhaim, 1999): the 
concentration of phenols was de-
termined by collecting the product 
daily at different distances from the 
barrel wall: at 0.5, 10 and 15 cm, 
in order to observe the diffusion. 
After one or two weeks the con-
centration of the phenols near the 
barrel wall begins to decrease (this 
is because an equilibrium has been 
reached). If the ratio of surface to 
volume is increased by adding ad-
ditional wooden surfaces (in the 
form of wood chips) to the liquid, 
the effect is as if the barrel had be-
come smaller and the phenols are 

completely extracted in 4 to 7 days.
Analogously, even the concentra-
tion of phenols in the area furthest 
away from the barrel walls begins to 
grow, but at a slower speed. In any 
case, after two or three weeks (de-
pending, obviously, on the size of 
the receptacle) the differences have 
disappeared and the concentration 
becomes uniform everywhere in the 
barrel. This process can be observed 
in the figure published in the work 
of Kadim and Mannhaim (1999). 
Under the experimental conditions 
reported by the Authors, the surface 
of the wood was already depleted 
after a few days; the curve of the 
component extraction from wood 
that depends on distance from bar-
rel wall has a high rate of extraction 
at the outset, but that rate decreases 
as the distance from the wall in-
creases; depending on the distance 
from the wall, the liquid and the 
wood establish an equilibrium with 
the passage of time. The concentra-

tion depends, then, on the area of 
the barrel from which the sample 
of vinegar is collected. This can be 
demonstrated in experiments con-
ducted with new receptacles; if the 
effects due to the newness of the 
wood have already been depleted 
after only a few days, then it follows 
that with wood that has already 
been used many times, as happens 
in big production industries, those 
effects cannot be found at all.
The experiment cited above in-
volved white wine; our laborato-
ry data (Fig. 1) which refers to bal-
samic vinegar, are more marked, 
since the elevated content of ace-
tic acid in vinegar (together with 
the low content of ethyl alcohol) 
in contrast with wine, makes it a 
more aggressive agent on wood, 
leading to a greater extraction of 
its components. The concentration 
of phenolic compounds was deter-
mined, in duplicates, by the Folin-
Ciocalteau procedure described by 
Ough and Amerine (1988). The ex-
periments regarding balsamic vin-
egar were carried out using a new 
225 L barrique. It must be pointed 
out here that on an industrial scale 
vinegar products are stored in used 
receptacles that hold from 15,000 
to 50,000 L and so the effect ob-
served through the use of a barrique 
is merely indicatory.
A uniform concentration occurs in 
function of the size of the recepta-
cle: it may occur after 1 to 3 weeks, 
or after many months. This is be-
cause the quantity of the substances 
extracted from the receptacle is a 
function of the storage time together 
with the ratio of surface to volume. 
Therefore the size of the receptacle 
has a very important effect on the 

Fig. 1 - Concentration of total phenols in vinegar near the wall of a new barrique in function of days 
(our laboratory data).
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quantity of the substances extracted 
from the wood. For example, a typi-
cal barrique that holds 2.25 hL has 
a ratio surface/volume of 90 cm2/L. 
For the sake of comparison, other 
examples are reported in Table 2.
Therefore, with respect to the pa-
rameter of surface/volume, the 
number of days assumes signifi-
cance only if the receptacle is very 
small. In order to better study the 
importance of the effects of the ra-
tio surface/volume, some Authors 
have artificially increased that ratio, 
as already mentioned above, by in-
serting toasted wood chips into the 
liquid being “aged” (Tesfaye et al., 
2004). Using this method it is pos-
sible to reproduce in the vinegar 
in 15 days the same changes that 
are obtained with a lower ratio af-
ter some months. Data (expressed 
in mg/L) outlining the total quantity 
of phenol extracted from wood as 
a function of number of days was 
reported by Tesfaye (Table 3).

The proof that variations in the 
composition of vinegar do not de-
pend on the number of days, but 
rather on the receptacle and the 
treatment carried out on that wood, 
is to be found in this work. In fact, 

in receptacles of wood that have 
only been toasted, the phenol con-
tent reaches its highest peak within 
15 days and then begins to diminish 
steadily up to the 90th day. In con-
trast, in receptacles made of wood 
that has been boiled and toasted the 
highest level is reached within 15 
days, but it then remains constant 
for a month, and then increases by 
12% by the 60th day, and then be-
gins to decline on the 90th day.
Simple phenols also show a similar 
trend as can be observed in Fig. 2.
The same trend can be observed in 
the results of a panel-test which re-
vealed that after 15 days a marked 
woody aroma is perceivable; this 
sensory feature, as well as the other 
organoleptic features present, do 
not change significantly with time 
(VEI-15 = 15 days; VEI-30 = 30 
days; VEI-90 = 90 days); to cite the 
report verbatim: “In our experiences 
with vinegar, at 15 days a marked 
woody aroma was perceived by 

Table 2 - The quantity of the substances extracted from the receptacle is a function of the stor-
age time together with the ratio of surface to volume. Some examples.

 Volume of receptacle (hL) Ratio surface/volume (cm2/L)

 2.25 90
 70 30
 150 23
 380 16
 500 15

Table 3 - The total quantity of phenol extracted from wood as a function of number of days 
(data expressed in mg/L).

American Oak Days

 0 15 30 60 90

Boiled and toasted 43 392 394 452 428
Toasted 43 422 423 407 409

Data elaborated by: W. Tesfaye et al., “Evolution of wine vinegar composition during acceler-
ated aging with oak chips”, Analytica Chimica Acta, 513:239-245, 2004.

Fig. 2 - Evolution of several phenolic compounds during accelerated aging of a wine vinegar sam-
ple and a synthetic vinegar (Tesfaye et al., 2004).
(VE1BT = vinegar with 1% (v/v) of alcohol in oak chips boiled and toasted; VE1T = vinegar with 
1% (v/v) of alcohol in oak chips toasted; SBT = synthetic vinegar with 2% (v/v) of alcohol in oak 
chips boiled and toasted; ST = synthetic vinegar with 2% (v/v) of alcohol in oak chips toasted). 
Synthetic vinegar (control) was prepared in the laboratory by dissolving different volatile and non-
volatile compounds in an aqueous acetic acid solution.
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tasters (Fig. 3); this attribute and all 
the others do not change with time” 
(Tesfaye et al., 2004).
Morales et al. studied the volatile 
substances extracted from wood 
and observed that their quantity de-
pended on the age of the wood (the 
number of cycles of use they had 
undergone); the quantity that can 
potentially be extracted is relevant 
when the barrels are new and, negli-
gible when they have been used. The 
extraction of vanillin is most influ-
enced by the ratio surface/volume; 
in fact, by increasing the contact 
surface, after 15 days of steeping in 
the wood receptacles the amount of 
vanillin in the vinegar reaches lev-
els of between 12.4 and 15.4 mg/L, 
while vanillin content in vinegar 
kept in barrels that have a broad-
er ratio, reaches levels of 1.4 to 3.4 
mg/L after 90 days (Morales et al., 
2004). Therefore the refining for 15 
days in small, new barrels produces 
much better effects than a refining 
for 90 days in large barrels.
This demonstrates that the indica-
tion of a steeping period in wood 
is meaningless if the volume of the 
receptacle is not also specified.
In general, it has been observed that 
most of the compound volatiles are 
given off by the wood within 15 days 
of the vinegar’s residence, and sub-
sequently their concentration does 
not change until the 90th day (the 
time during which the experiment 
was conducted) (Fig. 4).
Except for 2-furfural, the equilibri-
um of which depends on caramel, 
in practice the other substances ex-
amined reach their maximum per-
centage after 15 days and are still at 
that same level after 90 days.
From all of the above cited research-

Fig. 3 - Sensory profile of vinegars with equal ethanol content (1% v/v) and different aging time 
(Tesfaye et al., 2004).

Fig. 4 - Rate of extraction of different compounds in accelerated aging. The concentrations are ex-
pressed as an average percentage. To calculate these figures to the high concentration of the com-
pound has been assigned the value of 100%.
(2-furfural = 1.46±0.02 mg/L; 5-methylfurfural = n.d.; trans-oak isomer = 0.102 ±0.003 mg/L; cis-oak 
isomer = 0.207±0.012 mg/L; vanillin = 0.663±0.008 mg/L).
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es, a fact clearly emerges: the indica-
tion of the capacity of a receptacle is 
essential in making a determination 
of the characteristics of the product. 
If the volume of the receptacle is not 
indicated, the time of residence in 
the receptacle is irrelevant.
Most of the works which focused 
on the effects of the surface/volume 
ratio have dealt with wine rather 
than vinegar. These works give am-
ple confirmation of the observations 
made above. Among these numer-
ous studies, of great relevance here 
is that of Pérez-Prieto et al. (2002) 
where it is noted that even when the 
volume is very small the changes in 
barrel size are always relevant: “The 
characteristics of wine matured in 
220-L new barrels versus those ma-
tured in 1,000-L new barrels were 
very different”.
A fitting conclusion to this consid-
eration of the effects of the surface/
volume ration are the words of an 
expert in the study of Enology, Pro-
fessor Usseglio-Tomasset, who on 
page 305 of his treatise on Enolog-
ical Chemistry said: “the ratio be-
tween the volume of wine and the 
surface of contact with the wood 
has a great importance; the contri-
bution of wood, perceivable in small 
receptacles like barrique bordolesi 
that hold 225 L, becomes negligible 
in receptacles of tens of hectoliters” 
(Usseglio-Tomasset, 1978).

The effects of the type of wood 
of which the receptacle is made 
on the period of refining

Most of the substances transferred 
to the vinegar (polyphenols, simple 
phenols, compound volatiles, etc.) 
depend on the speed of penetration 
of the liquid into the wood rather 
than on the distribution of these 
substances in the liquid.
The speed of penetration of the 
liquid into the wood varies greatly 
from one type of wood to another. 
Therefore, the level of extraction of 
substances depends on some char-
acteristics of the receptacle used:

- Species and geographic origin 
of trees

There is a great deal of diversity 
among barrels owing to their vari-
ous compositions, physical char-
acteristics that depend on the spe-
cies and geographical origin of the 
wood from which they are made. 
The wood most frequently used to 
make barrels is oak – either Ameri-
can oak (Quercus alba) or French 
oak (Quercus robur o Q. petraea). 
Their compositions have been stud-
ied in depth and it has been shown 
that they are very different (Miller 
et al., 1992; Towey and Whater-
house, 1996a). In a study of 11 
substances extracted from wood it 

was observed that all of the sam-
ples of American origin were dis-
tinguishable from the sample of 
French origin (Marco et al., 1994). 
In brief, the French oak gives off 
more phenols than the American 
oak; lactone compounds (which 
have a light aroma of coconut) are 
given off more by the American 
oak; vanillin (which has the most 
pronounced aroma) varies greatly 
from wood to wood.
Other Authors had already report-
ed that an analysis of the contents 
of the group of substances called 
lactones is a simple way of iden-
tifying the type of wood in which 
the product was stored- whether 
American or French oak: “[…] the 
ratio cis/trans can be used to distin-
guish those wines aged in American 
oak barrels and those wines aged 
in French oak barrels” (Waterhouse 
and Towey, 1994). “The only gen-
eralization that can be made on 
this subject is that the American 
white oak species gives a greater 
quantity of cis-oak lactone to the 
wine compared to European oaks” 
(Garde-Cerdán and Ancín-Azpili-
cueta, 2006).
A recent and rather exhaustive 
study, which compared the effects 
of different woods – oak, chestnut, 
acacia and cherry – on the compo-
sition of vinegar, was carried out 
by Cerezo et al. (2008). The quan-
tity of phenol that the vinegar had 
extracted from the wood allowed 
for the discrimination at a 100% 
of the effect of the various woods 
studied. An acetification of 45 days 
led to differences in the quantity of 
phenol reported (mg/L) depending 
on the type of wood used. These 
differences are reported in Table 4.

Table 4 - Differences in the quantity of phenol reported (mg/L) depending on the type of wood 
used after an acetification of 45 days.

Substance Oak Chestnut Cherry Acacia

Gallic acid 30 78 29 29
Vanillic acid 1.36 1.26 1.22 1.08
Syringic acid 4.95 4.4 4.5 3.0
Ellagic acid 4.44 3.86 1.54 2.8
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It is to be observed that the gallic 
acid increases significantly when 
the wood is chestnut; the cherry and 
acacia woods release less substance.
In the current year two studies have 
been published, one regarding the 
differences between the woods of 
the American oak and the French 
oak (Callejón et al., 2010), the 
other regarding the differences be-
tween the woods of the acacia, 
cherry, chestnut and oak (Cerezo 
et al., 2010).
The first work clearly evidences 
the differences between wood that 
comes from the American oak and 
that which comes from the French 
oak: the porosity and the chemical 
composition are quantitatively dif-
ferent and therefore influence the 
final aroma of the vinegar. The po-
rosity influences the formation of 
esters; greater porosity favours the 
evaporation of water and therefore 

the concentration of the substances, 
including the aromatic ones. To bet-
ter explain this effect, a comparison 
is made between the composition 
of vinegar stored in wood and that 
stored in glass bottles. In the glass 
after a year the volatile compounds 
are higher than those present in the 
vinegar stored in wooden barrels. In 
the barrels there is a higher level of 
acetic acid and the levels of alco-
hols and aldehydes are significantly 
higher. In the glass bottles this phe-

nomenon also takes place but with 
lesser intensity. The acetaldehyde is 
higher in the barrels because of the 
oxidation of alcohol and the same 
is true for the diacetyl that is formed 
from the oxidation of the acetoin. 
The limited contact with air that oc-
curs in the bottle reduces the oxygen 
available to the microorganisms and 
their activity, therefore, decreases.
The second work deals with a bal-
samic vinegar made from Trebbi-
ano; it demonstrates the differences 
between the woods based on their 
content of total and simple phenols. 
The analyses were carried out after 
45 days, after 6 months and after a 
year. The phenol contents, proposed 
as wood markers (gallic acid, gallic 
ethyl ester, taxifolin, ellagic, vanil-
lic and caffeic acid), made it pos-
sible to discriminate between the 
woods, with a significant classifica-
tion at 100%, as is shown in the Fig. 
5. Liquid chromatography with pho-
todiode array detection (LC-DAD) 
was used for the analysis of phenolic 
compounds, whereas LC-MS/MS for 
taxifolin.
The 5-HMF does not undergo vari-
ations in the first 45 days in the bar-
rels of cherry and acacia, but does 
show a modest increase of 10% in 
the barrels of oak and chestnut, as 
is shown in Table 5. For two of the 

Fig. 5 - Plot of the two first roots issued from discriminant analysis for group F of samples.
(A= acacia; C= cherry; R= oak; S = chestnut) (Cerezo et al., 2010).

Table 5 - HMF content (mg/L) in Balsamic vinegar made with Trebbiano in receptacles of vari-
ous woods and having various periods of ripening.

 Days Oak Chestnut Cherry Acacia

 0 237 220 216 231
 45 255 241 212 231
 180 286 290 254 285
 365 382 407 356 371

Data reported in A.B. Cerezo et al., “Effect of wood on the phenolic profile and sensory properties 
of wine vinegars during ageing”, Journal of Food Composition and Analysis, 23:175-184, 2010.
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woods studied, a contact time of 
six months has no influence, and 
for the other two woods, it has 
only a slight influence:
The effect of the wood on the 
sensorial properties of the vinegars 
is strong enough to be perceived 
by the tasters on the test panel; a 
sweet, woody aroma with tones 
of vanilla is perceived in vinegars 
aged in oak, while in those aged in 
cherry, the aroma is that of mixed 
berries. The results of Cerezo’s 
study show that the wood used in 
the aging of the vinegar determines 
both its chemical composition and 
its sensory properties, but these 
parameters are not perceivable 
after only brief periods of time of 
residency in the wood or in recep-
tacles that are consumed after use 
in many processing cycles.

- Treatments undergone 
by the wood

These treatments include: the 
method used for producing the 
staves (Artajona Serrano, 1991), 
the maturation (Sefton et al., 1993) 
the drying, whether natural (Vivas 
and Glories, 1993) or artificial, as 
for example, thermic treatment 
(boiling or toasting of the staves) 
(Deves, 1994; Francis et al., 1992; 
Rous and Alderson, 1983).
The thermic treatment of the 
staves provokes a disintegra-
tion of the wood’s components 
(lignin, cellulose, hemicellulose) 
which generates both simple 
phenolic compounds and volatile 
compounds. Moreover, depending 
on the type of treatment (more or 
less intense) substances are formed 
that are later available for release 

in the vinegar. Thus the level of 
differentiation between French 
oak and American is, firstly, cor-
related to the degree of toasting 
and, secondly, greatly influenced 
by some substances (the group of 
lactones and eugenol) that permit 
a differentiation of 100% between 
French oak and American oak 
(Bozalongo et al., 2007; Sarni et 
al., 1990).
The untoasted wood contains 
very small quantities of volatile 
phenol. Following thermic treat-
ment – which may vary greatly in 
intensity, with temperatures that 
range from 180° to 230°C, and 
heating times that range from 5 to 
15 minutes – the lignin generates 
large quantities of volatile phenol 
(particularly guaiacol and eugenol) 
which have a great influence on 
the organoleptic quality of the fin-
ished product. Aldehydes (among 
which vanillin is to be found) are 
also formed, and ketones, products 
of disintegration of fats and tan-
nins (Chatonnet et al., 1989). Even 
barrels that have the same origin, 
the same producer and that have 
undergone the same thermic treat-
ment, can have varying effects on 
the aging of the product (Towey 
and Waterhouse, 1996b).
In a recent study 19 different aro-
matic substances were extracted 
from wood coming from oaks of 
American, French, Hungarian and 
Russian origin (Diaz-Maroto et al., 
2008) that had undergone varying 
treatments. The results are very 
interesting: the quantity of vanillin 
extracted from wood ranges from 
0.03 mg/kg in untoasted Russian 
oak up to 3.81 mg/kg in toasted 
Hungarian oak (an increase of 

over two orders of magnitude); the 
furfural aldehyde ranges from 18.7 
mg/kg in the untoasted French 
oak to 234.2 mg/kg in toasted 
Hungarian oak (more than one 
order of magnitude). Generally 
speaking, for all of the 19 com-
pounds extracted, the differences 
in substances extracted between 
the untoasted and toasted woods 
was almost always more than an 
order of magnitude.
Therefore the yield of aromatic 
substances in toasted wood, after 
a week, is equivalent to the yield 
of the same substances for more 
than 10 weeks in untoasted wood.

- Number of use cycles and the 
amount of product that “passes 
through” the receptacle

Another relevant parameter of ag-
ing is the number of times, or the 
length of the periods in which the 
receptacles are used. Wood losses 
its capacity to yield substances in 
function of the number of times 
the receptacle is refilled, and the 
total quantity of product which 
has remained in contact with the 
receptacle. The number of times 
the barrels are used is another fac-
tor that determines the oak wood 
depletion. Due to the fact that the 
pool of the oak extractives in a 
barrel is finite, the quality of those 
compounds and their rate of ex-
traction generally diminishes with 
the utilization of the barrel over 
successive years (Towey and Wa-
terhouse, 1996a, Garde-Cedán 
and Ancín-Azpilicueta, 2006). 
Although several factors, such as 
vinegar composition, barrel main-
tenance techniques, or barrel fer-
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mentation can affect the extraction 
process, the age of barrels is of 
primary importance for the quality 
of vinegar because the pool of ex-
tractable compounds in wood is fi-
nite, the rate of extraction and the 
amounts of compounds extracted 
diminished as the barrel is used in 
successive years (Towey and Wa-
terhouse, 1996b).
The yield of substances from wood 
occurs principally when the bar-
rels being used are new and in 
their first year of use. In this re-
gard, it is worth noting that a 
barrique, which has a very high 
surface/volume ratio, is no long-
er considered usable for prod-
uct enhancement after only two 
or three reuses and is thereafter 
used only as a simple container. It 
has been estimated that the direct 
aromatizing action of a new bar-
rique has already been exhausted 
around the eighth month of the 
products residence (Moio et al., 
1999a; Moio et al., 1999b). This 
is also confirmed by the fact that 
the different sizes of the recepta-
cles has less and less effect on the 
product when the receptacles are 
used over and over again Pérez-
Prieto et al., 2002).
The Regulation is silent on the 
number of cycles for which a 
wood receptacle may be used, 
even though indicating only the 
time of residence (regardless of 
whether the wood is exhausted 
or not) is meaningless. When the 
wood of a receptacle has become 
exhausted, the receptacle is com-
parable to any other container of 
inert material, whether of wood 
or some other material (glass, ce-
ramic, etc.).

CONCLUSIONS

The period of refining, the volume 
of the receptacles, the type of 
wood, the geographic origin of the 
wood used, the natural or thermic 
treatments carried out on the 
wood and the number of cycles 
for which the receptacle has been 
used are all parameters that are 
closely linked together and they 
cannot be dealt with separately.
In fact, it has been demonstrated 
that a refining for 15 days in small 
barrels produces effects that are 
greatly superior to those of a refin-
ing for 90 days in large barrels.
In addition, it has been shown that 
the amount of aromatic substances 
yielded from a toasted wood after 
only one week is equivalent to the 
amount of the same substances 
yielded after more than 10 weeks 
when the wood is not toasted.
The test panel found that after 15 
days a marked woody aroma was 
perceivable. This sensorial feature, 
similarly to the other features, did 
not change significantly with the 
passage of time (15, 30, and 90 
days).
Practically speaking, if the recep-
tacle is small the effect is depleted 
in a short time (1 or 2 weeks), if 
it is large (70 hL or more) the ef-
fect can last for months. For small 
barrels a short period is sufficient, 
for large barrels it takes a much 
longer period (months and years) 
but, at this point the phenomena of 
oxidation and reduction intervene, 
both processes which are beyond 
the effects of a simple residence of 
two months.
Therefore, if the residence time is 
less than 6 months, the chemical 

and physical characteristics of 
maturation or the onset of aging 
are not noticeable; when the 
receptacle is very large not even 
the phenomena linked with the 
substances yielded by the wood 
are noticeable.
In addition, the yield of substances 
in new receptacles is over, at the 
latest, in a year and when the 
wood of the receptacle is exhaust-
ed, it is comparable to any other 
receptacle made of inert material 
(glass, fiberglass, ceramic, etc).
Since the Regulation is silent on 
the size of the receptacle, on the 
geographic origin of the wood, on 
the various methods of treatment 
which the wood may undergo and 
on the number of cycles for which 
a receptacle can be used, then it 
stands to reason that the time of 
refining, as a parameter in isola-
tion from the others, can have no 
relevance whatsoever.
 In conclusion, a citation from 
a recent review of research into 
the factor of quality as a function 
of refining in oak barrels seems 
appropriate: “Finally, after having 
looked at the studies in this area, 
we would conclude that it does 
not seem very logical to establish 
an ageing period in barrels through 
legislation, as happens in some of 
the traditional wine-producing 
countries” (Garde-Cerdán and 
Ancín-Azpilicueta, 2006).

NOTES

1 Particular types of grapes are chosen in 
order to obtain the analytic and organolep-
tic qualities listed at point 4.2 in Attachment 
II of the Regulation. It is, however, obvious 
that those same qualities can be obtained 
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with any type of grape through the use of 
modern technological treatments.

2 It should be noted here that for a product 
to have Protected Designation of Origin 
(PDO) status all phases of its production 
must take place within the same geographic 
area (as happens, for example, with Tradi-
tional Balsamic Vinegar from Modena) while 
to have Protected Geographic Indication 
(PGI), it is necessary that at least one of the 
phases (i.e. production, and/or transforma-
tion, and/or processing) takes place in the 
geographic area itself. Among the many 
transformations that take place in the pro-
duction of Balsamic Vinegar from Modena, 
conditioning is a secondary one. Indeed, it 
could be said that if it were to be required 
that even conditioning take place in the geo-
graphic zone of origin the Balsamic Vinegar 
from Modena would be, for all intents and 
purposes, a PDO, and not a PGI.

3 Often this term is applied to the period 
during which the wine is conserved in glass 
bottles which follows its aging period in 
wooden casks.

From “Italian Journal of Food Science”
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that had previously eaten 
strawberry extract suffered 
less damage.
Strawberry extracts pre-
vented exogenous eth-
anol-induced damage to 
rat gastric mucosa. These 
effects seem to be associ-
ated with the antioxidant 
activity and phenolic 
content in the extract. But 
“The positive effects of 
strawberries are not only 
linked to their antioxidant 
capacity and high content 
of phenolic compounds 
(anthocyans) but also to 
the fact that they activate 
the antioxidant defences 

and enzymes of the body”, 
Dr. Sara Tulipani said.
Alcohol can cause gastri-
tis, an inflammation of the 
lining which causes swell-
ing and raw areas that can 
bleed, and gastric ulcers, 
which occur when the lin-
ing becomes weak and de-
velops holes. The study in-
tended to state that a diet 
rich in strawberries can 
have a beneficial effect, 
the fruit could slow down 
the formation of stomach 
ulcers in humans and a 
compound found within 
strawberries could be the 
answer.

Intervention of calorie 
information and 
consumption of sugar 
sweetened beverages

A study published in the 
American Journal of Public 
Health has examined the 
effect of an intervention to 
provide calorific informa-
tion about sugar-sweetened 
beverages (SSB) on the 
number of SSB purchases.
The study by Bleich et al. re-
ports that the consumption 
of SSB is associated with 
adolescent obesity and is 
highest amongst minority 

and lower income adoles-
cents. They note that ado-
lescents do not eat fewer 
calories from solid foods to 
account for calories con-
sumed from beverages and 
state that people generally 
underestimate the number 
of calories in the food they 
consume. The researchers 
designed an intervention to 
provide calorie information 
on SSB using four stores lo-

Strawberry extract 
protects stomach lining 
from alcohol damage

Strawberries are common 
and important fruit due to 
their high content of es-
sential nutrient and benefi-
cial phytochemicals which 
seem to have relevant bio-
logical activity on human 
health. Now a team of Ital-
ian, Serbian and Spanish 
researchers, coordinated 
by Maurizio Battino, from 
the Marche Polytechnic 
University (Italy), con-
firmed the protective effect 
that strawberries have in a 
mammal stomach that has 
been damage by alcohol.
In an experimental in 
vivo model, the research-
ers have investigated the 
antioxidant and protective 

effects of three strawberry 
extracts against ethanol-
induced gastric mucosa 
damage and to test wheth-
er strawberry extracts af-
fect antioxidant activities 
in gastric mucosa. The ex-
tracts were obtained from 
Adria, Sveva and Alba cul-
tivars.
In the study, rats were fed 
40 mg/day/kg bodyweight 
of a strawberry crude ex-
tract for 10 days before 
being fed an alcohol diet 
(ethyl alcohol) that is 
known to cause severe 
gastric damage to the 
stomach mucosa, show-
ing that the stomach mu-
cous membrane of those 
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cated near middle and high 
schools in Baltimore (USA). 
The three interventions used 
one of three signs, posted 
on the stores drink refrigera-
tors, absolute calorie count 
(condition 1), percentage of 
total recommended daily 
intake (condition 2) and a 
physical activity equiva-
lent, represented as num-
ber of minutes of jogging 
(condition 3). The scientists 
calculated that 250 calories 
were in a bottle of soda, 
and this represented 10% 
of total recommended daily 
intake and was equivalent 
to 50 minutes of jogging. 
They investigated purchas-
es from Black adolescents 
aged 12-18 years at base-
line and during each of the 
sign postings. Data was col-
lected on 5 SSB categories 
namely soda, fruit drink, 
sports drink, vitamin water, 
hug and 3 non SSB catego-
ries, diet soda, water and 
100% juice, over 6 months 
and staggered to account 
for seasonal variations.
The results reveal that the 
most common types of SSB 

purchased were soda (40%) 
and fruit drinks (34%). At 
baseline SSBs accounted 
for 93.3% of all beverage 
purchases compared with 
87.5% during calorie condi-
tion 1, 86.5% during calo-
rie condition 2, and 86% 
during calorie condition 
3. The researchers reiter-
ate their finding by stating 
that, put differently, non 
SSB accounted for 6.7% 
at baseline of all beverage 
purchases, 12.5% during 
condition 1, 13.5% during 
condition 2, and 14% dur-
ing condition 3.
Bleich et al. conclude their 
findings by stating that pro-
viding easily understand-
able calorie information, 
particularly in the form of 
physical exercise equiva-
lent, may be an effective 
strategy for lowering calorie 
intake from SSBs, and en-
couraging water consump-
tion. They note that fur-
ther work should examine 
whether the type of physical 
activity differently affects 
SSB purchases.

RSSL

Black tea found to lower 
blood pressure

Scientists at the University 
Of Western Australia and 
Unilever in Australia have 
found that drinking three 
cups of black tea a day 
causes a drop in blood pres-
sure.  The reduction is not as 
large as that observed in pa-
tients using drugs designed 
to treat high blood pressure, 
but nevertheless represented 
a significant fall in blood 
pressure in the tea-drinking 
individuals studied.
The tea contained 429 mg 
of polyphenols and 96 mg 
of caffeine.  In this double-
blind study, half of the par-
ticipants consumed tea, the 
others a placebo lacking in 
polyphenols but having 
the same taste and caffeine 
content as tea.  The work, 
published in the Archives 
of Internal Medicine indi-
cated that the reductions in 
blood pressure found in the 
study would be associated 
with a 10% reduction in the 
prevalence of hypertension 
and a 7 to 10% reduction 
in the risk of cardiovascu-

lar disease. They concluded 
that the people who drank 
the black tea were found 
to have lower 24-hour sys-
tolic and diastolic blood 
pressure; between 2 and 3 
mmHg lower. The authors 
noted that previous studies 
had not found such a link, 
which they attributed to the 
other studies not being for 
a sufficiently long period of 
time or being underpow-
ered.  People in the pla-
cebo group experienced a 
small rise in blood pressure, 
which might be due to the 
fact that they were required 
to reduce their flavanoid 
intake from all foods four 
weeks prior to, and during, 
the trial.  This meant cut-
ting back on foods such as 
apples, dark chocolate and 
wine.
The authors concluded that 
further research into how tea 
reduces blood pressure is de-
sirable, as there are several 
potential mechanisms for 
blood pressure reduction.

RSSL
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Beverage filter housings

Since 1977, FAM has been 
developing stainless steel 
components and equip-
ment for the water treat-
ment and water-lifting sec-
tors. The company covers 
an area of 3,000 m2 with 
30 employees and operates 
in conformity to the UNI 
EN ISO 9001 Ed. 2000 
Quality System certified 
with n. SQU 567AQ516/1.
The production is currently 
focused on: Aisi 304 stain-

less steel expansion tanks 
(baby-star, baby-osmo, 
and baby-apollo) with a 
capacity from 1.5 to 500 
L, produced in the verti-
cal or horizontal version; 
Aisi 304 or 316 stainless 
steel containers (filter-box) 
manufactured to house fil-
ter cartridges of the type 
with D.O.E. attachments; 
Aisi 316 stainless steel 
containers (stainless steel 
beverage filter housing) 

manufactured to house 
code 7 (226) filter cartridg-
es; Aisi 316 stainless steel 
containers (lenticular car-
tridge housings), made for 
holding 12” and 16” len-
ticular cartridges; Aisi 316 
stainless steel filters (pure 
water compact system) for 
water micro-filtering and 
sterilization to the right 
point for usage; mobile fil-
tering unit (wheeled filter) 
consisting of a self-priming 
electric pump with incor-
porated pre-filter, coupled 
to a stainless steel multicar-
tridge filter, all wired onto 
a stainless steel trolley; Aisi 
304 or 316 stainless steel 
containers (filter bag) man-
ufactured to house 180 ring 
type filter bags; and Aisi 
304 or 316 stainless steel 
containers (prefilters) with 
removable basket inside.
When the machining pro-
cess has been completed, 
all are tested and inspect-
ed, and also pickled and 
passivated by dipping into 
the relevant tanks. External 
and internal polishing is 
carried out either by brush-
ing or electro-chemical 
process.
BFH-LM housings can be 
used to filter wine, beer 
and other alcoholic bever-
ages and for clarifying fruit 
juices. They also have an 
important application in 

the pharmaceutical, cos-
metic and chemical indus-
tries. Filtering with lentic-
ular cartridges is preferred 
as less time is needed for 
maintenance, with consid-
erable advantages in terms 
of productivity.
Housings in the BFH-LM 
series are entirely made 
of Aisi 316 L stainless 
steel and are developed 
to house 1, 2, 3 or 4 12” 
modules (BFH-LM 350) or 
16” modules (BFH-450).
The inside finishing, done 
by mechanical and electro 
polishing, has a standard 
Ra ≤0.8 µm roughness. 
Other roughness can be 
made on request. The in/
out attachments are made 
with 2” clamp connections. 
2” clamp x 2” clamp or 2” 
clamp x DIN Dn50 in/out 
bends are available, or can 
be made on request. There 
are 1/2” clamp connections 
on the out bends to insert 
our sample kits. There is a 
1” clamp connection on 
the upper part of the bell 
where the customer can in-
stall the FAM manometer 
kit, with or without visual 
spy glass.
(FAM snc di Checcacci 
- Via Aurelia Antica 42 - 
58100 Grosseto - GR - Italy 
- Tel. +39 0564 416409 
- Fax +39 0564 26347 - 
email: info@fam-wt.it)BFH-LM housings for lenticular filter (FAM).
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Control of the 
microfiltration process

Acram provides complete 
and customised solutions 
for perfect sanitation and a 
consultancy service at 360° 
for the control and manage-
ment of the microfiltration 
process.
The company was founded 
in 1991 in Sant’Ambrogio 
di Valpolicella (VR) as 
a manufacturer of ma-
chines for the measuring 
and sampling of milk. The 
experience gained in the 
dairy sector has allowed 
this company to approach 
the oenological sector, 
too, proposing innovative 
microfiltration plants, both 
manual and automatic, 
together with systems and 
process automations aimed 
at the processing of grapes, 
musts, and wines. Acram 

develops customised solu-
tions based on the customer 
requirements. Thanks to a 
staff of highly specialised 
technicians, Acram is able 
to support the customer re-
garding the management 
of the sanitisation process 
following specific control 
procedures and optimisa-
tion of the consumption of 
water and detergents.
Since the end of 2010, 
Acram has also become 
a metrological laboratory, 
authorised by the Chamber 
of Commerce (C.C.I.A.A.), 
to carry out metric tests on 
plants for measuring food 
liquids other than water.
Furthermore, Acram has a 
sales network made up of 
agents present all over Italy 
and also operates abroad 

through dealers who work 
in customer service.
What makes Acram a highly 
competitive company, with 
an optimal quality-price 
ratio, is the in-house pro-
duction of the entire plant, 
from the housings to the 
configurable software ac-
cording to the parameters 
required by the opera-
tor. All the microfiltration 
plants are characterised 
by extreme flexibility and 
autonomy, they are devel-
oped according to customer 
requirements, starting from 
the layout which Acram 
specialists study ad hoc. In 
addition, the customer is 
free to choose any filtering 
element and to customise 
the washing/sanitising op-
erations.
The real strength of Acram 
lies in the particular atten-
tion paid to the sterilisa-
tion of the bottled product, 

together with an in-depth 
knowledge of the process 
of sanitisation and the prob-
lems linked to it. These fea-
tures become a complete 
consultancy service for the 
customer; in addition to 
the study and design of the 
plant, Acram also deals with 
its start up and after-sales as-
sistance and provides useful 
advice for the control and 
management of the process 
according to the specific re-
quirements of the customer.
Acram also pays particular 
attention to the safety and 
traceability of the process 
as well as the optimisation 
of the water consumption 
and sanitising products.
(Acram - Località Pigna 13 - 
Loc. Gargagnano - 37010 
Sant’Ambrogio di Valpo-
licella - VR - Italy - Tel. 
+39 045 6835411 - Fax 
+39 045 6835422 - email: 
info@acram.net)

Automatic filtration plant (Acram).
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The future of winemaking without sulfites

The ever growing attention 
of consumers towards the 
quality of food and drink, 
together with the desire to 
safeguard the health and the 
environment, means that 
groups of researchers and 
companies in the sector are 
experimenting new ways to 
preserve and treat raw ma-
terials. It is this need that is 
at the base of “Purovino”, a 
natural and innovative meth-
od of wine making, without 
added sulfites, which has al-
ready been experimented on 
white and black wine grapes, 
giving excellent results in 
both cases, both from a nu-
tritional point of view and 
also the visual, olfactory and 
taste tests. A good wine in 
all respects, as healthy as it 
is pleasant to drink.
The sulphurous dioxide 
(SO2), normally used, is a 
chemical compound which 
is widely used in the sector 
but with rigid regulations as 
regards the quantities, since 
it is highly toxic for humans. 
If, on the one hand the sub-
stance reacts positively as 
an antimicrobial and anti-
oxidant, on the other there 
are many side effects on 
the quality of the finished 

product and for the health 
of the consumer, so much so 
that the wording “contains 
sulfites” is required by law 
to be written on the label. 
As well as an immediate 
anaphylactic shock in al-
lergic subjects, it is scien-
tifically demonstrated that 
sulphurous dioxide causes, 
over time, a chronic toxicity, 
even with a minimum daily 
intake, which can determine 
the onset of pathologies of 
the cardiovascular system. 
The alternative to the added 
sulfites comes from nature, 
and that is ozone. A pow-
erful, natural disinfectant 
which does not leave chemi-
cal residue in foodstuffs and 
which is already used in var-
ious applications in the food 
industry.
The patented procedure 
“Purovino” has been elab-
orated with the coopera-
tion of DIBAF (University 
of Studies of Tuscia) which 
has studied the applica-
tion of ozone for the treat-
ment and the quality con-
trol of the after-harvesting 
of the agro-industrial prod-
ucts, the Company PC En-
gineering, which provided 
scientific solutions, consult-

ing services and R&D on the 
use of ozone and the Cali-
fornian company Purfresh. 
After harvesting, the grapes, 
suitably placed inside a cold 
store, are treated with gase-
ous ozone at a constant con-
centration, controlled thanks 
to the Software “Intellipur”. 
Then, the wine making pro-
cess continues following the 
classic phases of destem-
ming, selection, pressing 

and fermentation, without 
ever adding sulfites during 
the entire process. Then the 
plant is washed with ozo-
nated water, which can be 
filtered and reused, giving 
a significant saving in en-
ergy and water. Therefore 
there are two main benefits 
deriving from the use of the 
“Purovino” method, one is 
of an organoleptic-nutrition-
al type and the other is of 

Purfresh ozone generator (PC Engineering).
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an economic-environmen-
tal type.
The analysis carried out dur-
ing the harvesting, the treat-
ment and the winemaking 
process have highlighted a 
significant increase in the 
concentration of the phe-
nolic fraction and a signifi-
cant decrease in bacteria 
and mould of the grapes 
treated with the “Purovi-
no” method, compared to 
the traditional use of SO2 . 
It has been confirmed that 
polyphenols and anthocya-
nins are natural antioxidants 
which are precious for the 
body since they prevent the 
oxidation of the lipopro-
teins and slow down the 
formation of free radicals, 
which are dangerous for 
the health, giving a con-
sequent protection of the 
cardiovascular apparatus 
and prevents pathologies 
which are oncological in 
nature. Therefore the “Puro-
vino” method enhances the 
characteristics of the wine 
from a sensorial point of 

view, guaranteeing a prod-
uct which is pleasant to the 
sense of taste and smell and 
without chemical residues.
The “Purovino” method, 
sustainable both from an 
economic and environ-
mental point of view, is of 
great interest to the wine-
making companies, due to 
its concrete advantages. The 
production of the ozone by 
the generator requires a low 
consumption of electricity, 
equal to approx. 0.6kW/
hour and the reuse of the 
ozonated water gives a wa-
ter saving of 30%. Wash-
ing the plant with ozon-
ated water avoids the use 
of chemical detergents and 
eliminates the residue of 
dangerous and/or corrosive 
substances; after being fil-
tered, the water is microbio-
logically pure and can be 
reused for other purposes.
As well as a significant re-
duction in production costs, 
the process is also particu-
larly eco-friendly. Ozone is 
composed of three atoms of 

oxygen and given its high 
molecular instability, the 
compound has the tendency 
to split rapidly, retransform-
ing itself into simple oxygen 
without releasing any type 
of liquid or gaseous chemi-
cal residue into the envi-
ronment or the finished 
product. The “Purovino” 
method can be adopted by 
the winemaking produc-
ers and farms that request 
it. Adhering to the project 
and applying the “Purovi-
no” mark on the back label 
of the finished product im-
plies the total respect of the 
patented operating protocol, 
verified through the specific 
analysis of the “Purovino” 
technical committee.
Adopting the “Purovino” 
mark means offering a good 
product to your own con-
sumers which is natural, 
healthy, of quality and high-
ly eco-compatible, without 
added sulfites.
(PC Engineering - Parco 
Scientifico Tecnologico 
ComoNext - Via Cavour 2 - 

22074 Lomazzo - CO - Tel. 
02 36714160 - Fax +39 02 
367 141 65 - email: info@
purovino.it)

Reverse osmosis plants

In the wine industry, in 
order to balance climatic 
alternations, reverse osmosis 
plants are a more profitable 
alternative compared to tra-
ditional technologies such as 
MCR, cryo-concentration, 
vacuum-evaporation, etc.
Velo Acciai presents its 
reliable plants which allow 
to obtain the enrichment of 

red and white musts with-
out any thermal stress and 
must concentration up to 
30°-35° Brix, all with low 
power consumption, lower 
managing costs, and ease 
of use and operation. The 
concentrates are charac-
terized by the increase of 
aroma precursors (volatile 
aromatic compounds and 

terpenes), acids, anthocya-
nins, extracts, color, poly-
phenols, scent, fermentable 
sugars, and salts. Due to 
the membrane used, in the 
permeate, the water has 
no aromatic components, 
sugars, terpenes and infini-
tesimal quantities of acids.
Also in the dairy industry, 
for the recovery and/or 
processing of milk, dairy 
products and derivatives, 
the reverse osmosis plants 

represent the best choice to 
obtain recovery, concen-
tration, enrichment, and 
reduction of pollution load.
Reverse osmosis plants are 
used also as an alternative 
to the traditional stabiliza-
tion systems such as cold-
sedimentation, continuous 
cold-sedimentation and 
electrodialysis.
These plants treat the wine 
by bringing it to super satu-
ration in order to help the 
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formation of tartrate crys-
tals (then removed through 
the use of micro-filters) by 
means of spiral wounded 
membranes specifically 
developed for this appli-
cation. In the following 

phase, wine will be mixed 
with the output permeate 
and afterwards it will be 
analyzed with an instru-
ment measuring the drop 
in conductivity at 0°C. Fi-
nally it will be sent to the 

storage tank for the stabi-
lized wine.
The main advantages of the 
plants proposed by Velo 
Acciai are very low power 
consumption, stabilization 
treatment at room tempera-

ture, lower managing costs, 
and simple and easy-learn-
ing operation, thanks to the 
fully automatic managing 
of all cycles. The stabili-
zation treatment of white, 
rosé and red wines is done 
without any thermal stress, 
in fact the increase of tem-
perature is negligible, and 
all structural and organo-
leptic characteristics of 
the original wine are re-
spected, only the tartrates 
are removed to the extent 
defined by the customer.
(Velo Acciai - Via San Lo-
renzo 42, Loc. Cà Rainati - 
31020 San Zenone degli 
Ezzelini - TV - Italy - Tel. 
+39 0423 968966 - Fax +39 
0423 968982 - email: info@
veloacciai.com)Reverse osmosis plant for wine treatment (Velo Acciai).

Producing 
de-alcoholised wine

Some of the largest countries 
in the world such as Ameri-
ca, Australia, Germany and 
Spain have, for many years, 
been investing a lot in the re-
search and development of 
techniques for alcohol free 
wine and have become the 
most important producers 
of de-alcoholised wine in 
the world. The demand for 
de-alcoholised wine already 
exists and in recent years has 
grown even greater. Teetotal-
lers, Muslims, people with 
pathologies, pregnant wom-
en, health fanatics and above 
all young people can, in this 
way, enjoy a lucid moment, 

such as an aperitif, safely and 
light-heartedly without hav-
ing to give up the excellent 
taste of Italian wine. To all 
these is also added the zero 
tolerance towards the intake 
and abuse of alcohol, which 
in recent years with the in-
crease of the checks and 
suspension of the driving 
licence is a must in almost 
all the countries in the world.
From Italy comes “Winezero-
Lab”, a completely automatic 
machine which does not re-
quire human intervention in 
any way to de-alcoholise the 
wine. This could be a revolu-
tion for the Italian wine mak-

ing industry, creating the offer 
of de-alcoholised wine start-
ing from high quality Italian 
grapes in order to develop a 
market segment, which is still 
under developed.
The idea to create “Wineze-
roLab” arose after the great 
success obtained with the 
launch of the “Winezero” 
in 2009, the first de-alco-
holised wine based product 
to be distributed in Italy that 
has registered a boom in re-
quests from foreign countries. 
“Winezero” was an innova-
tive drink in Europe, resulting 
from three years of research 
into the process of removing 
alcohol from wine, which 
now thanks to “Winezero-
Lab” can be produced using 
Italian grapes.

The technology of “Wineze-
roLab”, resulting from two 
years of research and devel-
opment by a team of engi-
neers and wine experts, and 
the wines produced have 
passed all the CIN tests of 
the large international dis-
tributors. De-alcoholised 
wine is not born without 
alcohol, but it is removed in 
a later moment, by means 
of a procedure which re-
duces or zeros the alcohol 
percentage. For this reason, 
lowering the ethanol which 
determines the % volume, 
the original perfumes and 
traditional flavours remain 
unaltered. “WinezeroLab” 
has been invented starting 
from a machine for reverse 
osmosis. A series of modi-
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WinezeroLab for de-alcoholised wine (Winezero).

fications and integrations 
were introduced which 
make it not only unique in 
the world, but also com-
pletely automatic and simple 
to use. Among the innova-
tions, there is a continuous 
cycle with various passages 
and the automatic washing 
of all the components by an 
integrated system.
If, on the one hand, the pur-
ists may be perplexed, on the 
other it is undeniable that this 
drink is now present on the 
market and has been widely 
drunk all over the world for 
more than ten years. For this 

reason “WinezeroLab” is not 
meant to be a competitor of 
traditional wines, rather an 
alternative drink on the same 
level as any alcohol free 
drink. It is a new drink, on 
the same level as decaffein-
ated tea, decaffeinated coffee 
and alcohol free beer. It can 
satisfy the requirements of 
different types of consumers 
that for their choice or other 
reasons cannot drink alcohol.
(Winezero - P.zza Luigi di 
Savoia, 22 - 20129 Milano - 
Italy - Tel. +39 02 92958777 
- Fax +39 02 92979797 - 
email: info@winezero.it)
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Longer shelf life with clean air

The grocery trade demands 
food products that keep as 
long as possible and produc-
ers are finding themselves 
compelled to develop new 
preservation techniques with 
minimal adverse effects on 
their products. Clean room 
technology is one of the 
responses to this demand. 
Industrial clean rooms 
originated in the Usa in the 
1960s. During this period, it 
was recognized that space 
flight requires highly inte-
grated microelectronic cir-
cuitry which are adequately 
reliable only when manu-
factured in extremely clean 

conditions. Today, all mi-
crochips are manufactured 
in environments with low 
particle counts. As a general-
purpose technology, clean 
rooms are now being used in 
other sectors, including the 
food industry.

The clean room, 
a bell jar for foods 

Clean rooms are always 
constructed according to 
the same principle. Passing 
through a “dirty” zone, the 
so-called “grey area”, the 
clean room is entered and 
then through individual air 

locks which lead to the core, 
the actual clean room por-
tion with the highest level of 
cleanliness. A clean produc-
tion environment is guaran-
teed by a cleverly devised 
system for routing the air 
flow, an arrangement based 
on high-quality submicron 
particulate air filters that trap 
the smallest particles and 
microorganisms. These sys-
tems use special HEPA filters 
(High Efficiency Particulate 
Air filters) which filter out 
suspended particles only 
0.5 micrometres in diam-
eter. By way of comparison, 
the average bacterium cell 

has a size of approximately 
2 micrometres.
However not all clean rooms 
are the same. Clean rooms 
are defined by ISO clean 
room classes. The standard 
ISO 14644-1 defines how 
many particles of what size 
are allowed in a cubic metre 
of air. ISO Class 1 lays out 
the most stringent standards 
of air purity, and Class 9 de-
fines the least stringent. As 
long as there are no germs 
clinging to them, dust par-
ticles don’t represent any 
great danger in food pro-
duction. Germ content is 
the primary factor that de-
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termines air cleanliness and 
this is expressed by the num-
ber of colony-forming units 
(CFUs). Which clean room 
class is needed depends on 
the product. The production 
environment for biscuits 
doesn’t have to be as hyper-
clean as that for semicon-
ductors, for example. In the 
food industry, clean rooms 
are normally of ISO classes 
5, 6, 7, or occasionally 8. 
For Class 5, for instance, 
each cubic meter of air 
must contain no more than 
3,520 particles measuring 
0.5 micrometres in diameter 
(3.5 particles per litre). This 
represents a microbial con-
tamination level of less than 
one germ per cubic metre of 
air, which can be considered 
practically germ-free.

Foods from the 
refrigerated section 

become less perishable 

By ruling out the possibil-
ity of germs, manufacturers 
remove from their produc-
tion and packaging methods 
many factors that would 
otherwise cause losses in 
quality or even premature 
spoilage of foods. Another 
benefit is that the foods can 
be transported or stored 
for longer periods of time, 
which gives producers more 
freedom and could allow 
them to export to new mar-
kets, for example. Clean 
room technology is also the 
basis for the development of 
new products with improved 
properties with regard to 
freshness and preparation. 

The principle is the follow-
ing: the less treatment the 
fresh products undergo, the 
more important it is to en-
sure that the production en-
vironment is as hygienic as 
possible. Chilled foods are 
a good example. In contrast 
to tinned or frozen foods, 
these increasingly popular 
fresh food products from the 
refrigerated section keep no 
more than a few days or 
weeks. On the other hand, 
if the pasta specialties, sal-
ads, and potato dishes are 
produced and packaged in 
clean rooms under germ-free 
conditions, they can keep up 
to 50% longer.
Because of the high costs of 
large clean rooms, alterna-
tive clean room designs are 
gaining ground. There is a 
trend toward keeping clean 
rooms as small as possible 
in order to reduce the out-
lays for technical equipment 
and cut costs. Furthermore, 
smaller clean rooms propor-
tionally entail lower risks 
of contamination. Ideally, 
therefore, clean room con-

ditions would be in place 
only right at the point where 
food is processed. This trend 
is being addressed by “mi-
ni-environments” or “flow 
boxes”, small, enclosed 
and clean room units, some 
of which are modular in de-
sign or even transportable.

Cold bottling 
in sterile environments 

When it comes to minia-
turizing clean rooms, the 
manufacturers of bever-
age-bottling equipment 
have moved into the big 
leagues. More and more 
non-carbonated bever-
ages and sensitive prod-
ucts, which are in the only 
weakly acidic pH range 
because they lack carbonic 
acid, are now being bottled 
in germ-free environments. 
Thanks to rapidly growing 
demand for these alcohol-
free beverages, for several 
years bottlers have been 
making increased use of a 
technique ultimately based 
on clean room technology, 
the aseptic cold bottling.
In the early days of this 
technique, the whole bot-
tling system was located in a 
clean room, but today only 
a minimum of clean room 
technology is needed. Only 
the path taken by the sani-
tized bottles lies inside an 
insulator, a sealed chamber 
systematically isolated from 
the ambient air. In modern 
bottling plants, only 10% 
of the original clean room 
space is located in this criti-
cal insulated area. Here as 

well, HEPA filters are used 
to remove germs from the 
air fed into the insulator, 
which results in a sterile at-
mosphere inside. The clean 
room area around the filling 
and sealing machines is im-
plemented as an ISO Class 
5 clean room, which means 
germ-free. Furthermore, a 
room-in-room concept, in 
which a second isolated 
Class 6 clean room is in-
stalled, provides protection 
against re-contamination 
from the ambient air and 
the grey zone. These room-
in-room designs not only 
lead to lower investment 
and operating costs, they 
also frequently guarantee a 
higher level of cleanliness 
than large-area solutions. 
Regardless of which solu-
tion is used, whether large 
or small, clean rooms are 
likely to become increas-
ingly important for food 
producers who want to 
safeguard their competi-
tiveness and expand their 
market share.

www.anugafoodtec.com
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Sacmi takes centre-stage 
at Upakovka 2012

The entire Sacmi Beverage 
Division is in force at the 
most important Russian 
packaging/wrapping tech-
nology event, Upakovka, 
with a stand hosting the 
main Group brands spe-
cialising in the production 
of machines and complete 
plants for the beverage 
industry.
Sacmi Imola, Sacmi Filling, 
Sacmi Verona and Sacmi 

Packaging act as a sole 
provider to the international 
beverage industry, covering 
everything from raw mate-
rials to the finished bottle. 
This is a key point on the 
Russian market, which is 
characterised, even during 
this particularly difficult 
time for the international 
economy, by the techno-
logical modernisation of 
production plants, a change 

accompanied and driven by 
the continuous expansion of 
domestic demand.
The Russian market pro-
vides to be particularly 
interesting for several Sacmi 
beverage technologies, 
especially the hot-filling 
system with integrated-
band closures made with 
the CCM range. Hot filling 
is particularly appreci-
ated as it is, in a number 
of cases, able to replace 
aseptic filling methods and 
this means important devel-
opment prospects for one 
particular technology (cap 
production) in which Sacmi 
leads the world in terms of 
both product and process 
innovation.
Sacmi also assures advan-
tages for the other stages 
of the industrial beverage 
process. It proposes SBF 
stretch blow moulders, 
highly reliable and efficient 
equipment at customer dis-
posal to give shape to their 
bottles.
The Sacmi SBF range of ro-
tary stretch blow moulding 
machines, featuring from 6 
to 24 blow moulding sta-
tions, represents high-end 
equipment able to produce 
more than 64,000 bottles 
per hour in the standard 
half-litre format. The dis-
tinguishing characteristic 
of Sacmi SBF machines, 
and an important advan-
tage too, is the possibility 
to install on each machine 
of the range a mould with 
1 cavity for a large bottle 
(up to 3 L) or with 2 for a 
small one (up to 600 mL) 

and switch between them 
with the greatest ease and 
speed. In this way, it is pos-
sible to process more than 
2,700 small bottles per hour 
per station, making full use 
of the moulding machine 
capacity and productive 
potential of any filling ma-
chine to which it might be 
connected.
The most competitive sys-
tem for making raw materi-
als into PET bottles is the 
CBF (Compression Blow 
Forming). It makes plastic 
containers directly from the 
resin. This highly flexible 
solution allows, without 
distinction, management 
of a vast range of resins, 
from HDPE to PS and from 
PET to PP; this “one-step” 
process, starting directly 
from the grain, is made pos-
sible by continuous plastic 
extrusion.
In the world of PET pre-
forms, Sacmi is the only 
market leader able to 
propose two alternative 
technologies, injection and 
compression.
The new IPS Injection Pre-
form Systems achieve im-
portant goals such as plant 
flexibility with fast format 
changeover, ergonomic en-
gineering solutions, energy 
savings and compact foot-
print, and worldwide sales 
and after-sales network.
Lastly, there are the labelling 
machines, developed by 
Sacmi Verona with the goal 
of making the labelling pro-
cess more flexible, higher 
performing and cleaner. The 
dominant technology, Op-SBF stretch blow moulder (Sacmi Imola).
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Gran Prix electronic filler (AMS Ferrari).

era MOD (Modular), pro-
vides a clear-cut response 
to the industry combined-
technology labelling needs. 
Each module consists of a 
labelling station fitted on 
a movable carriage which 
can easily be connected/
disconnected from the ma-

chine and replaced by oth-
er modules of different tech-
nology (self adhesive, cold 
glue, hot-melt, roll-fed) and 
performance. This solution 
considerably reduces space 
requirements and aids ma-
chine insertion on both new 
and existing lines.

As part of the Opera, Sacmi 
also presents RFST (Roll Fed 
Sleeve Technology), which 
allows heat-shrunk labels to 
be applied directly from the 
roll of film. With RFST the 
labels are created and ap-
plied directly on the bottles 
in a single process, boosting 

efficiency considerably and 
providing both material and 
energy savings.
(Sacmi Imola - Via Selice 
Prov.le 17/a  - 40026 Imola 
- BO - Italy - Tel. +39 0542 
607111 - Fax +39 0542 
642354 - email: sacmi@
sacmi.it )

Iso-electronic filler

AMS Ferrari presents Gran 
Prix, the ideal machine 
with the electronic tech-
nology for filling glass 
bottles with carbonated 
and non-carbonated liq-
uid. The filling is made at 
level and all the functions 
of the filling valves are 
automated with electro-
pneumatic valves. A new 
recipe can be created for 
each specific bottle size 
and liquid.
For a complete automation 
of the Gran Prix, AMS Fer-
rari has realized the Son-
damatic E.L.P., the smart 
technology for sparkling 
and still products such as 
carbonated soft drinks, 
wine, juices, and sparkling 
water. With this technolo-
gy, the filling level is deter-
mined by a probe, which is 
installed in the filling pipe. 
As soon as the level of the 
product has reached this 
probe, a signal is sent to 
the control system which 
automatically closes the 
filling valve. In order to 
change the level, it is nec-
essary to simply change 

the small delay of the valve 
closure.
Isobaric technology has 
been developed with the 
application of electronic 
and electro-pneumatic 
system. The isobaric filler 
is completely automat-
ic without the need for 
mechanical cams for the 
opening, closure and snift 
to be moved manually and 
with the advantages to be 
able to manually change, 
without any limit, all the 
functions by means of a 
software. A recipe is added 
for all type of bottles and 
filling product and auto-
matically all the functions 
come to reach the required 
parameters, set by the op-
erator with a switch on the 
touch-screen.
Especially for the PET and 
aluminium containers 
(cans), for which the con-
tainer corresponds exactly 
to a pre-defined level, the 
ideal filling system is the 
isobaric one equipped 
with an electronic and 
electropneumatic isobaric 
machine, which applies the 

volumetric flow-meter fill-
ing system. The wide range 
of products which can be 
filled with the GranPrix sys-
tem consists of both prod-
ucts with CO2 and without 
CO2, both sparkling and 
still, as the machine can 
be easily transformed from 
isobaric to pure gravity.
For all products sensible to 
oxygen, the GranPrix as-

sures a complete wash of 
the bottles with inert gas 
directly from the upper 
ring, reducing in a signifi-
cant way the oxygen quan-
tity prior to the filling.
(AMS Ferrari - Via Cassia-
ni 181 - 41122 - Mode-
na - Italy - Tel. +39 059 
317238 - Fax +39 059 
454276 - email: segreteria@ 
amsferrari.it)
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Packaging even more smarter

The days are gone when 
packaging was used for 
nothing more than pro-
tecting the product and 
ensuring an attractive 
presentation at the point 
of sale. These days, pack-
aging has to do a lot more. 
It has to be intelligent and 
interactive, and it is sup-
posed to track goods along 
the entire supply chain, to 
expose counterfeits, to test 
whether a package has al-
ready been opened, or to 
indicate whether a cold 
chain has been interrupt-
ed. Finally, it is supposed 
to make it possible to pur-
sue new methods of brand 
communication and to in-

teract with the consumer.
QR codes are spreading 
very rapidly, in magazines, 
on placards, and on pack-
aging too. More and more 
merchants and manufactur-
ers of branded products are 
making use of these two-di-
mensional “quick response” 
codes. If the consumer has 
a cell phone with a built-in 
camera or a smartphone, it 
can be used to scan in the 
code printed on the pack-
aging. The phones have an 
app that decrypts the code 
and navigates the user di-
rectly to the corresponding 
website of the manufacturer, 
where consumers can find 
more information. In this 

way, the limited analogue 
space on the packaging can 
be expanded virtually.
For example, the stated 
goal of Frosta, a producer 
of frozen foods, is to “re-
move cooking obstacles”. 
The company prints a QR 
code on many frozen veg-
etable packages. With a 
smartphone, the consumer 
can use the code to navigate 
to a microsite that presents 
recipe ideas, for example. 
Any ingredients that are 
still needed can then con-
veniently be bought dur-
ing the same shopping trip. 
But that’s not all; in keeping 
with the trend towards in-
teractivity and networking, 
users can also enter their 
own recipe ideas and use 
interfaces to social media 
networks such as Facebook 
and Twitter. 

Using interactive 
packaging to boost 

product appreciation 

Coca-Cola has its sights 
on a different target group. 
Together with the can 
manufacturer Ball Packag-
ing Europe, the beverage 
maker wants to use bever-
age cans as a link between 
music and refreshment. A 
consumer with a cell phone 
uses the QR code printed 
on the can to connect di-
rectly to the Coke Music 
Portal. “This way, the bever-
age can appeal to several of 
the customer senses at once 
(taste, hearing, and sight) 
and therefore turns into an 
interactive, multimedia am-
plifier of the customer enjoy-
ment of the product,” says 
Gerlof Toenhake, Director of 
Marketing at Ball Packaging 
Europe.
QR codes are used for 
more than just brand com-
munication, however. The 
printing press manufacturer 
Heidelberg has developed 
a technology that protects 
against product piracy. The 
products are equipped with 
security tags. These consist 
of a pattern randomly gen-
erated from copper threads 
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and an associated, unique 
QR code. The combina-
tion of these two elements 
on the product itself or its 
packaging ensures a high 
degree of protection against 
counterfeits and generates 
a unique identity compara-
ble to a human fingerprint 
for each individual product. 
With a special app that runs 
on mobile devices such as 
smartphones, it is easy for 
the final customer to check 
the authenticity of the prod-
ucts labelled in this way.
The QR code is used not 
only by manufacturers but 
also merchants.
The discount supermarket 
chain Netto is currently ex-
panding QR coding for its 
products. Now that all the 
packaged fruit and vegetable 
products have been labelled, 
fresh meat is being tagged 
with the QR code too. Via 
smartphone, the customer 
can obtain information 
about the origin, quality, 
and nutritional value of the 
product, in addition to reci-
pes. The spread of QR codes 
has gained more momentum 
as a result of the recent E. 
coli scare and other food 
scandals. This shows how 
quickly a technology can 
become established if it is 
relatively simple and inex-
pensive to use.
Because of their cost, RFID 
(radio frequency identifica-
tion) tags are not yet suitable 
for the mass market. If prices 
fall, this could change quick-
ly, however, because RFID 
technology has the poten-
tial to replace the bar code. 

Radio frequency technology 
enables non-contact identi-
fication, management and 
tracking of as many prod-
ucts as is desired, through-
out the entire value chain 
and from production to the 
consumer. The packaging 
used for high-priced prod-
ucts is already being made 
with integrated RFID tags as 
protection against product 
piracy and theft.

New development: 
RFID plus sensor 

The Fraunhofer Institute for 
Physical Measurement Tech-
niques IPM (Freiburg) is go-
ing one step further. It has 
developed special RFID tags 
in which sensors are integrat-
ed into the label. This means 
temperature sensors can be 
used to check whether a cold 
chain has been maintained, 
for example. In a different 
variant, gas sensors measure 
the concentration of the gas 
ethylene, which allows infer-
ences to be made about the 
degree of ripeness of many 
types of fruit.
As the examples show, 
packaging is taking on a 
multimedia character and 
linking manufacturers, the 
trade and consumers. There 
is a downside, however. This 
brave new world of packag-
ing doesn’t yet seem to be 
fully mature and function-
ally stable. A study carried 
out by GS 1 (an international 
organization that formulates 
global standards to improve 
the value chain) and the 
consultancy GapGemini 

shows that the product in-
formation often is not valid. 
Over 90% of the information 
that British market research-
ers obtained via mobile bar 
code scanning was incorrect 
or incomplete. And how will 
customers react? Thirty-eight 
per cent of those surveyed 
said they wouldn’t buy the 
product if they can’t trust 
the data they get via their 
smartphones. So there is still 
some work to be done in this 
regard.

Health consciousness 
provides impetus for 

developments 

Despite the fact that there 
are sometimes still prob-
lems with the technology 
and some “teething trou-
bles” that have to be cured, 
these difficulties won’t im-
pede the growth in intel-

ligent packaging. Organic 
and printed electronics in 
particular have consider-
able potential to change 
the world of packaging. 
The U.S. market research 
firm MarketsandMarkets es-
timates that between 2010 
and 2015, global sales of 
intelligent packaging will 
grow by 8.2% per year to 
approximately US$24 bil-
lion. With a market share 
of 35%, North America is 
set to become the largest 
buyer of active and intelli-
gent packaging. The health-
conscious consumer is ap-
plying ever-higher standards 
to food safety. This is likely 
to add more impetus to the 
spread of intelligent packag-
ing, particularly in the fields 
of dairy products, meat, 
poultry, and ready-cooked 
meals.

www.anugafoodtec.com

40-43 IBT 12-68 PACKAGING EQUIPMENT OK 2012.indd   41 16/02/12   20.09



42 - Italian Food & Beverage Technology - LXVIII (2012) february

Labelling and 
identification systems

Altech, a leading manufac-
turer of material labelling 
and identification systems 
distributed all over the 
world, develops a wide 
range of self-adhesive, sleeve 
and linerless systems, for the 

decoration and identification 
of material.
At Ipack-Ima, the company 
presents the print/apply unit 
ALcode LL, which is charac-
terised by the linerless tech-
nology. The unit offers all 
the advantages of adhesive 
material without siliconated 
backing, a lower cost per 
label, no paper waste, and 
an increased length in the 
work runs.
At the fair, the company pro-
poses working labelling sys-
tems for packaging and logis-
tics used in a large number 
of different sectors, including 
the food, chemical, cosmetic 
and pharmaceutical indus-
tries, from the economical 
ALstep system and the more 

performing ALritma heads 
to the ALcode print/apply 
systems, to the more sophis-
ticated ALbelt, ALline and 
ALpharma models.
Interesting technical im-
provements have been 
made to ALsleeve, an appli-
cator of plastic heat-shrink 
sleeves providing both tam-
per evident protection for 
food, cosmetic and chemi-
cal products and high-speed 
decoration of the products 
themselves.
In the specific sector of 
product identification and 
traceability, Altech presents 
the long-established print/
apply ALcode and ALritmaT 
ranges; a pallet labelling sys-
tem, ALcode P, able to apply 
A5 labels onto two adjacent 
faces of a pallet, at over 120 
pallets/hour; ALcode LT, a 
print/apply unit fitted with 

the low-cost SATO LT 408 
printing unit, which makes 
it ideal for all those applica-
tions where compactness 
and low costs are primary 
needs.
(Altech - Viale De Gasperi 
72 - 20010 Bareggio - MI - 
Italy - Tel. +39 02 90363464 
- Fax +39 02 90363481 - 
email: labellers@altech.it) 

ALsleeve applicator for plastic 
heat-shrink sleeves (Altech).

ALline labelling system (Altech).

Robot palletizer 
for large capacity

The robot palletizer Mod. 
A.PL201.R.LCB. has been 
developed by All Glass for 
palletizing round, square 
and rectangular large ca-
pacity PET bottles (from 4 
to 12 L in size), with stand-
ard regular bottom or with 
stackable bottom. It en-
sures a compact footprint 
lay-out and a minimum 
change-over time. The ro-
bot is characterized by a 
flexible palletizing head 
equipped with gripping 
clamps for bottles specifi-

cally designed for electro-
pneumatically controlling, 
which is installed onto an 
anthropomorphous 4-axis 
robot, and an independent 
layer centring system.
All Glass provides custom-
ers with several innova-
tions, advanced and pat-
ented solutions specifically 
designed for the handling 
of large capacity bottles, 
highest precision for dif-
ferent palletizing patterns 
thanks to the independent 
layer centring device, and 

maximum stability of the 
finished full pallet along 
the conveyors downstream 
to the palletizer thanks to 
the horizontal strapping 
of the bottle layers. Op-
tions available are: layer 
horizontal strapping unit 
integrated in the layer 
centring system, multi-
functional palletizing head 
and flexible configurations 
of finished pallets with or 
without interlayer separa-
tors. An automatic system 
to deposit interlayer pads 
can be combined as an ac-
cessory.
(All Glass - Via Cesare  
Sarti 20 - 43030 Traverse-

tolo - PR - Italy - Tel. +39 
0521 340810 - Fax +39 
0521 340805 - email: 
info@allglass.it)

Robot palletizer Mod. 
A.PL201.R.LCB. (All Glass).
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Taking care of packaging

The market is continually 
looking for applications 
that deliver high perfor-
mance and high efficiency 
for both high and low pro-
duction speeds. Under-
standing these needs, the 
engineering department 
of Ziemann in Italy has 
developed a new rotary 
roll fed labeller which its 
design promotes improved 
efficiency and facilitates the 
maintenance operation.
Ziemann RFL is a rotary 
roll fed labelling machine 
which applies wraparound 
labels in plastic or paper 
from a roll to round or 
shaped containers made of 
glass, PET, metal or card-
board.
The labelling station sup-
port is one monolithic alu-
minium casting that makes 
it light and easy to drive. 
The feed roller has its own 
servomotor that controls 
the feeding speed of the 
film in correlation with the 
detection of the eyemark 
on the label. The cutting 
drum is powered by a ser-
vomotor positioned above 
it and is synchronized with 
the main machine drive. It 
drives the vacuum drum by 
means of a pair of helicoi-
dal gears and incorporates 
a rotating blade that con-
tacts the static blade. This 
creates a “scissor” effect, 
which guarantees a pre-
cise cut and long life of the 
blade. The third servomo-
tor is mounted above the 

glue roller, synchronized 
with the main machine 
servomotor. The glue roller 
can be easily and quickly 
disassembled (15 min es-
timated), so cleaning and 
maintenance operations 
are kept to a minimum. It 
has a new filtering system. 
Any film piece that should 
stay on the glue roller is 
prevented from reaching 
the tank. The same filter-
ing system can be cleaned 
by the operator very easily 
without dismounting any-
thing and waiting for the 
glue system to cool.
The reel stand can hold 
two rolls and each roll sup-
port is controlled by a ser-
vomotor. This enables the 
system to handle a wide 
range of material types 
and qualities in addition 
to a wide range of label 
dimensions.
Ziemann has developed 
Hercules, a system to load 
the reels without the neces-
sity of lifting them up and 
over the label stand (as with 
traditional systems). The 
arms of the reel support can 
be folded and allow it to be 
loaded vertically. Then, a 
piston automatically returns 
the arms in the horizontal 
position. The system allows 
a quick and easier change 
over of the reel.
The machine in-feed screw 
is independently driven by 
a servomotor which is syn-
chronized with the main 
machine servomotor. In 

this way it is possible to 
regulate the distance from 
the in-feed screw to the 
counter-guide according to 
the diameter of the bottle 
ensuring the bottle is posi-
tioned on the centre of the 
conveyor belt.
The features of the main 
carousel are the follow-
ing: electronic height ad-
justment; cam controlled 
container head gripper 
jacks with spring compen-
sation; self-centring con-
tainer anti-friction quick 
change platforms to allow 
perfect positioning with-
out slippage of the bottle; 
clean design type contain-
er carousel for easy debris 
removal; finally, motorized 
toothed belt platform rota-
tion (to handle round con-
tainers), mechanical cam 
driven platform rotation 

(to handle shaped contain-
ers), electronic cam (one 
motor for each platform) 
driven platform rotation 
(to handle special shaped 
containers).
With a production speed 
from 10,000 to 72,000 bph 
(with one single labelling 
aggregate), the RFL ma-
chine assures a minimum 
label height of 30 mm and 
a maximum label height of 
180 mm. It is suitable for a 
wide range of bottle diam-
eters, from 0.2 to 3.5 L and 
the empty bottle is labelled 
through pressurization be-
fore filling.
(Ziemann Italia - Via Ales-
sandro Leonardi 17 - 46014 
Castellucchio - MN - Italy 
- Tel. +39 0376 434611 -  
Fax +39 0376 434699 
- email: ziemannitalia@ 
ziemann.com)

RFL is a rotary roll fed labeller (Ziemann).
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Comparative analysis of packaging containers in 
the CO2 emission and fossil resource consumption

In politics, economics and 
consumer interest circles, 
environmental issues play 
an important role. And 
increasingly, the focus is 
moving on to food packag-
ing. Packaging forms have 
different environmental 
impacts.
One of the most reputable 
environmental research 
institutes in Europe, the In-
stitute for Energy and Envi-
ronmental Research (IFEU) 
in Heidelberg (Germany), 
carried out a study and has 
attributed the carton packs 
a positive environmental 
profile largely to the good 
environmental performance 
of its main raw material, the 
wood fibre which is a natu-
ral, completely renewable 
and bio-based resource.
In order to produce valid, 
scientifically sound and re-
liable facts on the environ-
mental impacts generated 
by carton packaging for 
noncarbonated soft drinks 
(NCSD) in comparison with 
packaging alternatives such 
as glass and PET bottles, 
SIG Combibloc commis-
sioned the IFEU with car-
rying out a comparative, 

Europe-wide life-cycle as-
sessment.
The analysis has confirmed 
that in all format sizes, 
compared to the commer-
cially available packaging 
alternatives, carton packs 
have an environmental 
profile that offers significant 
benefits particularly with 
respect to CO2 emission, 
use of fossil resources and 
consumption of primary en-
ergy. In the 1-litre format, 
the packaging size with the 
greatest market relevance, 
carton packs generate 28% 
less CO2, use 51% less fos-
sil resources, and consume 
24% less primary energy 
compared to monolayer 
PET bottles.
The comparative analysis 
focused on the market-rel-
evant types of packaging 
for non-carbonated juices, 
nectars and juice drinks. It 
made a thorough evalua-
tion of all key factors and 
processes of environmen-
tal relevance that come 
into play throughout the 
life cycles of the different 
types of packaging. The ex-
traction and refining of the 
raw materials used to make 

the packaging, the process 
of manufacturing the pack-
aging, transport, the process 
of packaging the beverage, 
distribution up to the re-
tailing stage, and the re-
cycling or disposal of the 
packaging after use were 
taken into consideration. At 
each stage of the product 
life cycle, the key environ-
mental impact categories 
(emission of greenhouse 
gases, consumption of fos-
sil resources, and use of pri-
mary energy sources) were 
investigated and evaluated.
Material and the quantity 
of material used are the 
key factors determining 

the environmental impact 
of a packaging system for 
NCSD products during the 
life cycle of the packaging. 
Three sizes were evaluated, 
small size (PET/carton pack 
250 mL, glass 200 mL), me-
dium size (all three packag-
ing systems 1,000 mL), and 
large size (PET/carton pack 
1,500 mL).
The properties of the carton 
packs have a beneficial ef-
fect in the environmental 
impact categories ‘Con-
sumption of fossil resourc-
es’, ‘Use of primary energy 
sources’, and ‘CO2 output/
climate change’.
Regarding the CO2 emis-
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sions. In the medium for-
mat, which has the great-
est market relevance in the 
juices, nectars and juice 
drinks sector, compared 
with monolayer PET bot-
tles, carton packs generate 
28% less,    compared to 
glass -70%, and compared 
to multilayer PET bottles 
-39%. In the small format, 
compared to PET mon-
olayer bottles the carton 
pack generates 64% less 
and -80% if compared to 
glass. And in the large for-
mat too, compared to PET 
monolayer bottles, the car-
ton pack saves 18% on CO2 
emissions.
Carton packs use sig-
nificantly fewer fossil re-
sources than PET and glass 
bottles, because they are 
manufactured up to 75% 
from pulp fibres obtained 
from wood, a renewable 
resource. In the impact 
category ‘Use of nature’ 
the carton pack lags be-
hind the packaging forms 
manufactured from fossil 
resource-based raw materi-
als; but in contrast to finite 
resources, with responsible 
forest management there 
can be a constant supply 
of this renewable raw ma-
terial. Added to this is the 
fact that wood is carbon-
neutral and therefore does 
not alter the CO2 balance 
of the atmosphere.
Michael Hecker, Head of 
Group Environment, Health 
& Safety at SIG Combibloc: 
“The results of the most re-
cent, critically reviewed 
life-cycle assessment for 

soft drinks packaging so-
lutions show very clearly 
that even with planned en-
hancements to the packag-
ing alternatives – such as 
the use of recycled PET – 
the carton pack in its cur-
rent composite structure 
will continue to show clear 
advantages when it comes 
to environmental life-cycle 
assessments. But in terms 
of development, we’re not 
resting on our laurels either. 
We’re hard at work on inno-
vations to further minimise 
the environmental foot-
print of our carton packs 
for NCSD products, so that 
they continue to be one of 
the most environmentally 
friendly packaging solu-
tions around. For instance, 
in the juices, nectars and 
juice drinks sector, we’re 
looking into a new type of 
paperboard composite that 
will potentially generate 
around 20% less CO2”.

SIG Combibloc

Table 1 - Overview LCA results beverage carton vs. PET bottle.

 Small size Medium size Large size
 Resource-related impact categories

Fossil resource consumption -75% -51% -47%
(in kg crude oil equivalent)*

Non-renewable primary  -70% -42% -35%
energy (in giga joule)* 

Total primary energy  -61% -24% -14%
consumption (in giga joule)* 

Use of nature +65% +93% +85%
(in m2)*

 Emission-related impact categories

Climate change -64% -28% -18%
(in kg CO2 equivalent)*

Acidification -54% -13% -1.3%
(in g SO2 equivalent)*

Eutrophication -56% +/-0% +5%
(in g PO4 equivalent)*

Human toxicity PM10 -57% -15% -7%
(in g PM10 equivalent)*

*per packaging required for 1,000 L non-carbonated soft drinks.

 significantly better1 significantly better
 significantly “worse”1

 no significant difference1

1at a 10% significance level

Table 2 - Overview LCA results beverage carton vs. glass bottle.

 Small size Medium size
 Resource-related impact categories

Fossil resource consumption -77% -68%
(in kg crude oil equivalent)*

Non-renewable primary energy -76% -65%
(in giga joule)*

Total primary energy consumption -69% -56%
(in giga joule)*

Use of nature +61% +60%
(in m2)*

 Emission-related impact categories

Climate change -80% -70%
(in kg CO2 equivalent)*

Acidification -80% -70%
(in g SO2 equivalent)*

Eutrophication -80% -71%
(in g PO4 equivalent)*

Human toxicity PM10 -84% -79%
(in g PM10 equivalent)*

*per packaging required for 1,000 L non-carbonated soft drinks.

 significantly better1 significantly better
 significantly “worse”1

 no significant difference1

1at a 10% significance level
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Butterfly valves

Butterfly valves and two or 
three way ball valves de-
veloped by Valvoinox are 
completely made from drop 
forged or full bar steel, Aisi 
304L or 316L stainless steel 
with, in the first case silicone 
rubber (MVQ), viton (FPM) 
or EPDM hermetic seal, and 
the ball valves with teflon 
hermetic seal (PTFE pure) 
and the head and handles 

gasket in NBR, in viton or 
EPDM.
All the valves have been as-
sembled without the use of fix-
ative to allow a rapid and eas-
ier disassembly for the main-
tenance. The standard pro-
duction is manually operated 
and complete with the handle. 
On request, a version designed 
for the automatically operat-
ed valves (with pneumatic or 

electric actuator) is available.
The valve fastening, both man-
ually and automatically oper-
ated, are produced in relation 
to the standards used in the ali-
mentary, oenological, chemical 
and pharmaceutical industry 
such as gas, DIN, clamp, oeno-
logical thread, macon, garolla, 
friedreich, IDF, and BS.
(Valvoinox - Via S. Rocco - 
27050 Redavalle - PV - Italy - 
Tel.  +39 0385 749014 -  
Fax +39 0385 747044 - email: 
info@valvoinox.it)

COD analyzer 
in wastewaters

Maselli Misure has con-
ceived the OD-01 analy-
sis system in order to meet 
the need for the contin-
uous monitoring of the 
COD trend in wastewaters 
from beverage production 
plants, when the organic 
substance discharge is pri-
marily composed of sug-
ars. The OD-01 unit has 
been designed to work in 
all depuration plants and 
the presence of personnel 
is not required.
The unit consists of a 
stainless steel support 
structure with a water-
tight control panel and the 

COD analysis unit may be 
completed with pH/Rx, 
conductivity, temperature 
and turbidity (suspended 
solids) analyzers. Further-
more it is possible to con-
nect a flow totalizer.
The OD-01 is a mono-
block and self-supporting 
system. It must be con-
nected to a submerged 
pump that provides for 
water recirculating in 
the analysis cell; the au-
tomatic washing cycles 
are managed directly by 
the analyzer. The system 
can generally be applied 
both in inlet to the plant 
purifier (to supervise and 
hence assist purifier man-
agement) and in plant out-
let to monitor the trend of 
the parameters required 

by the relative authorities. 
The data detected is trans-
mitted by analogic signals 
and via serial outputs. It is 
possible to set measure-
ment alarm thresholds.
The OD-01 requires an 
electrical power supply, 
pneumatic power sup-
ply and water supply. The 
system can be connected 
to the concentration and 
processing Maselli Multi-
lab IV that displays data 
in real time, stores and 
then examines them in 
both tabular and graphi-
cal form.
(Masell i  Misure -  Via 
Baganza - 4/3 - 43125 Par-
ma - Italy - Tel. +39 0521 
257411 - Fax +39 0521 
250484 - email: info@
masellimisure.com)

Butterfly and two and three way 
ball valves (Valvoinox).

OD-01 analysis system for waste-
water (Maselli Misure).
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Opportunities and support 
in a changing market

Crown is a leading metal beverage 
packaging manufacturer in Europe 
and the Middle East. The company 
manufactures two-piece steel and 
aluminium beverage cans in a range 
of sizes from 15 to 50 cL. It operates 
14 beverage can-making plants in Eu-
rope, the Middle East and North Africa
With 20 years of industry experience 
and having seen her share of ups 
and downs in the market, Caroline 
Archer, Marketing Director, Crown 
Bevcan Europe&Middle East, a busi-
ness unit of Crown Holdings, offers 

views on adapting to changing mar-
ket conditions.

What is the state of the beverage 
can market? 

Overall, beverage cans have re-
mained a popular format for beer and 
carbonated soft drinks in Europe. The 
filling of beverage cans remained sta-
ble in the last year, and is forecast to 
continue to grow in 2011. Compared 
to other packaging formats, the can 
holds a 20% share in the beer sector 

and a 15% share for carbonated soft 
drinks (CSDs).
A major factor contributing to this 
growth is that the beverage can of-
fers good value for money together 
with convenience, making it the 
ideal packaging solution to address 
consumer changing lifestyles. For 
example, consumers have made a 
conscious decision to entertain and 
socialize at home, particularly dur-
ing sporting events such as the World 
Cup. This shift in behaviour can be 
attributed to many factors, including 
consumer desire to spend less as well 
as issues like the smoking ban legisla-
tion in Europe and the overall tighten-
ing of drinking and driving laws.
Consumers are also very enthusiastic 
about single-serve options as they fit 
nicely into their “on-the-go” lifestyles. 
Single-serve cans represent the largest 
share of the beverage market and we 
expect to see that number continue 
to grow as consumer lifestyles have 
become increasingly fast-paced. 
Big sporting events, such as the re-
cent ICC Cricket World Cup and the 
2010 FIFA World Cup, have also 
had a positive impact on beverage 
can sales with many brands using 
the can as a marketing tool to cre-
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ate excitement around the event. In 
addition, we have seen a number of 
customers install new can filling lines 
across Europe.

What other trends are you seeing 
that have contributed to this growth?

Overall, even as the global economy 
moves out of the recession, consum-
ers remain price-conscious and are 
seeking the best value for their money. 
This is reflected, for example, by the 
increase of multi-pack beverage sales, 
which allow consumers to capitalize 
on bulk savings.
The increased demand for value 
can also be seen in the global shift 
towards private label brands, creat-
ing opportunities for beverage cans 
for fizzy drinks. According to a report 
from the research agency Canadean, 
a beverage research agency, private 
label products in the soft drinks sector, 
which includes carbonated soft drinks, 
juices and water, now account for over 
one in every ten liters traded globally 
(www.foodanddrinkeurope.com).
We also see opportunities for beverage 
cans in new segments such as wine, 
dairy and juices, which are best served 
chilled and often consumed on-the-
go. Beverage cans offer a more prac-
tical option when compared to other 
formats; they chill quickly and stay 
colder for longer periods and are du-
rable, addressing consumer demand 
for beverages in single portions that 
can be consumed outside the home. 
Wellness, energy and nutraceutical 
drinks represent other growing sectors 
of the beverage market that cans are 
well suited for.

How can beverage brand owners 
capitalize on these trends?

To respond to consumer demand for 
value, beverage brand owners can 

use cost-effective packaging solu-
tions. Beverage cans are an effec-
tive choice to achieve these goals, 
thanks in part to their many supply 
chain efficiencies. For example, bev-
erage cans fill the fastest on packag-
ing lines. They are portable, durable 
and lightweight, facilitating product 
stacking and reducing costly product 
breakage throughout production and 
distribution. Also, because of their 
strength, cans require only minimal 
secondary or transport packaging 
during shipment. These benefits 
create savings that translate into ad-
ditional value for consumers, mak-
ing beverage cans a key part of the 
packaging mix for brand owners.
It’s also important to mention that 
cans have a long shelf life and they 
preserve the freshness and taste of 
beverages, helping consumers to re-
duce product waste. Beverage cans 
are also available in many different 
sizes, allowing consumers to control 
portion size. Smaller cans, for ex-
ample, make for a smarter purchase 
when children are the consumers.

With consumers being more will-
ing to switch between brands, how 
can beverage brands create stronger 
connections with consumers?

Savvy marketers are leveraging inno-
vative package designs. The designs 
are highly focused and meet the spe-
cific needs of the target audience to 
communicate positively to the con-
sumer and have a strong impact at 
point-of-sale. As a format, beverage 
cans bring certain advantages to the 
table. In addition to value for money 
and convenience for at-home or on-
the-go consumption, beverage cans 
feature large printable surface areas 
which allow them to serve as modern 
and trendy marketing tools for posi-
tioning brands against competitors 

and creating differentiation on store 
shelves. 
Emerging printing techniques allow 
beverage brands to create a premium 
look and catch consumer attention 
with contemporary, iconic designs. 
Complex imagery can be printed di-
rectly onto metal surfaces and signifi-
cant detail such as faces, fruit, and 
fine text can be achieved with more 
realistic tones and natural imagery. 
These stand-out graphics, made pos-
sible due to advances in high-reso-
lution printing, speak loudly of in-
novation and make a bolder impact 
on the shelf. One example is Crown’s 
Pictoris high quality print technology, 
recently used by Pret A Manger for 
the launch of its Pure Pret juice line.
Beverage brands can also use novel 
ink finishes on specific areas of bev-
erage cans to increase interaction 
with a product and create a greater 
connection with the consumer. Some 
examples are Crown’s Soft Touch, 
which gives cans a satin-like feel, and 
thermochromic inks that can visually 
communicate when the beverage has 
reached its optimal temperature. Can 
shaping and tab decoration are ad-
ditional options to connect brands 

Crown’s thermochromic inks can visual-
ly communicate when the beverage has 
reached its optimal temperature, increasing 
the consumer’s sensual experience. 
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with seasonal promotions, sporting 
events or corporate themes. 

In addition to value for money and 
finding innovative ways to position 
brands, is sustainability still an area 
of importance to consumers and 
brand owners?

Sustainability is an important issue 
globally. Consumers have become 
more environmentally conscious and 
are continuously looking for ways to 
reduce waste. Sustainable packaging 
can influence brand choice, espe-
cially when consumers are choosing 
between two similar products.
To address brand owners’ concerns, 
more sustainable packaging formats 
are being launched to help them sup-
port their environmental initiatives. 
For example, Crown’s SuperEnd bev-
erage ends reduce metal use by 10% 

while also enhancing convenience 
through ease of opening and pour-
ability. 
Brand owners must continue to 
consider the sustainability of their 
operations and packaging.  Metal 
packaging has a particularly compel-
ling sustainability story to tell. Metal 
can be recycled again and again and 
again with no loss of or alteration 
in quality, something that cannot 
be matched by any other packaging 
format. In fact, the beverage can is 
the most recycled drinks pack in the 
world.
In addition, lightweighting efforts 
for both aluminium and steel cans 
continue. Today’s technology has 
allowed can makers to reduce the 
thickness of can walls while still 
providing a high-performance con-
tainer that retains critical barrier and 
strength properties. 

The beverage market continues to 
evolve, with new flavor combina-
tions and ingredients emerging all 
the time. How can packaging sup-
pliers help beverage brands stay rel-
evant and competitive?

Brand owners need to have a clear 
and detailed understanding of the 
market to determine what consum-
ers want and be nimble enough to get 
to market quickly with new products. 
Now, more than ever, it is important 
that suppliers offer a strong base of 
technical knowledge and production 
capabilities, together with industry 
experience. An industry partner that 
offers innovative design ideas and 
integrated product support is vital 
for beverage brands to stay on top of 
these changing market needs. Prod-
uct design advice and dedicated 
innovation expertise are also neces-

SouTHern ComforT parTnerS WITH CroWn To CreaTe exCITemenT In neW ConSumer markeTS

Southern Comfort (www.southerncomfort.co.uk) launched a ready-to-serve drink in sophisticated and slim 25cL metal 
beverage cans from Crown Bevcan Europe & Middle East, a business unit of Crown Holdings, Inc. The drink, a perfect-
ly poured mixture of Southern Comfort, lemonade and lime, was introduced in the UK as part of the company’s strate-

gy to extend the brand’s portfolio into new market segments.
Using metal packaging is part of Southern Comfort’s plan to target consumers 
with an anytime, anywhere option. Beverage cans provide the ideal pre-mixed 
spirits drink pack for active consumers when they socialize at festivals and other 
outdoor activities, and who are enthusiastic about entertaining at home. Bever-
age cans also offer benefits in terms of chillability, easy product storage and pres-
ervation of product.
“The benefits offered by metal packaging allowed us to extend our reach in the 
market by meeting the needs of a new segment,” said Lois Ireson, Senior Brand 
Manager, Southern Comfort. “The beverage cans offer a convenient, portable al-
ternative for consumers.” 
The focus of the can design, printed by Crown, is a large Southern Comfort logo 
featuring defined golden patterns instantly recognizable as part of the parent 
brand. Images of bubbles on a sleek silver background represent the cool fizz of 
the sparkling lemonade while the bright yellow and green colors epitomize the 
refreshing zing from the added dash of lime. 
“Southern Comfort is a high value brand and therefore we needed a package that 
looked as sophisticated as possible,” added Ireson. “Using Crown’s slim beverage 
cans we were able to gain quick entry into the market with a fun, chic package 
that generates consumer excitement for our new product line.”

Crown’s 25cL slim cans were used to cre-
ate a fun, sophisticated package.
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sary to ensure that can designs are 
feasible.
The key is to find a partner who can 
offer global expertise that acts as a 
back-up to local presence and capac-
ity. A structure of regionally based 
support staff is also essential for on-
site troubleshooting. 
At Crown, we consider our custom-
ers to be partners and vice versa, and 

we have found that to be mutually 
beneficial. Our global and regional 
can-making experience enables us 
to support brands in meeting local 
market demand while our product 
testing facilities make short trial runs 
possible, reducing time from concept 
to retail shelf for new products and 
brand refreshes.
In order for brand owners to main-

tain consumer trust in their products, 
quality control and management of 
food safety and production processes 
are also crucial. Crown offers special-
ized seaming support, for example, at 
its Seaming School in Perrywood in 
the UK, to ensure our customers have 
the detailed understanding necessary 
to optimize their processes.

www.crowncork.com

preT a manger redeSIgnS SparklIng juICe lIne WITH Help from CroWn

International café chain Pret A Manger (www.
pret.com) launched a rejuvenated look for its 
range of Pure Pret sparkling fresh juices using Pic-
toris high quality print technology from Crown 
Bevcan Europe & Middle East, a business unit of 
Crown Holdings. The company, which specializes 
in freshly prepared, natural products, partnered 
with Crown to create a visually appealing bever-
age can that reflects its brand image and values.
The Pure Pret cans feature detailed typogra-
phy and stunning images of Pret A Manger icon-
ic food-based characters, such as a goldfish clev-
erly formed by parts of an orange. The detailed 
graphics realistically emulate the textures of the fruits used in the juices to communicate flavours, which include Spar-
kling Orange, Apple, Elderflower & Grape, Ginger Beer and Yoga Bunny Detox. To produce these detailed graphics, 
Pictoris high quality print makes use of proprietary separation techniques and special, high resolution printing plates, 
allowing for improved dot spacing and superior print reproduction of complex images directly onto a metal surface. 
The characters on the Pure Pret cans are displayed on a clear white background, which maintains visual synergy with 
other Pret A Manger products further strengthening its brand identity, while the clean design hints at the beverage’s nat-
ural ingredients. Another major component of the Pure Pret can design is its ability to create an association with the 
wider Pret A Manger mission and passion for well-being with informative fact panels about the company’s use of natu-
ral and preservative-free ingredients.
“Intelligent and savvy customers want to be entertained and packaging should be used as a tool to engage and inform. 
Once we had worked through the concepts for our sparkling Pure Pret drinks, the challenge was simple, to showcase 
these beautiful eye-catching designs on our cans,” said James Cannell, International Head of Creative, Pret A Manger. 
“The support from Crown and their collaborative way of working was nothing short of inspiring. Focused and dedicated, 
everyone rose to the challenge and the final result is striking and beautiful packaging that looks fantastic in our shops, is 
a hit with our customers and that makes our team incredibly proud. A huge amount of passion goes into all of the prod-
ucts we make and it’s wonderful to be able to reflect it in the designs we produce.”
Metal beverage cans are an ideal fit for the new Pure Pret range as they are in line with Pret A Manger’s position on sus-
tainability and recycling by providing a more environmentally friendly package. Metal cans can be recycled again and 
again and again without loss of or alteration in quality. In addition, the beverage can is the most recycled drinks pack in 
the world. 
“The sustainability benefits together with the large printable surface of the beverage can allowed us to create a package 
that clearly promotes Pret A Manger’s key messages and strengthens brand identity,” said Caroline Archer, Marketing Di-
rector, Crown Bevcan Europe & Middle East.

The Pure Pret cans, printed with Crown’s Pictoris high quality print, feature 
stunning graphics and detailed typography, to grab consumer attention.
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Green is cool

The international wine busi-
ness is looking increasingly 
to organic cultivation and 
sustainability. At ProWein, 
the leading trade fair for 
the wine and spirits indus-
try which will be held from 
the 4th to the 6th of March in 
Düsseldorf (Germany), trade 
visitors will be able to enjoy 
a comprehensive market 
overview of topical “green” 
wines.
German consumers are 
considered par ticularly 

ecologically aware. In Ger-
many “eco wine” has long 
since departed from its initial 
niche existence. Renowned 
producers, as well as an in-
creasing number of coopera-
tives, show that ecologically 
or bio-dynamically produced 
wines can boast outstanding 
quality. Organic cultivation 
is growing constantly; at 
present some 5,000 hec-
tares are organically certified 
in Germany. “Organic cul-
tivation now represents an 

extra benefit that consum-
ers are also prepared to pay 
for. They associate the term 
organic with higher quality 
and wish to contribute here 
to eco-friendly food produc-
tion,” explains Ernst Büscher 
from the German Wine Insti-
tute in Mainz. With organic 
wine boasting a 5% share of 
total area under cultivation 
German wine-growers rank 
highly worldwide alongside 
their Greek and Italian coun-
terparts. The Austrians boast 
the highest proportion of 
organic production (almost 
8%).

Strong exports 
for Spanish organic wines

The largest producer of or-
ganic wines in area terms is 
Spain whose area under or-
ganic cultivation has tripled 
in just two years (now some 
54,000 ha). This strong 
growth is especially due to 
large cooperatives although 
some top producers of in-
ternational repute are also 
increasingly switching their 
areas under vine to organic 
production (such as Torres). 
The top region here is Castil-

la-La Mancha where in just 
one year the area cultivated 
organically more than dou-
bled (28,739 ha). Spanish 
organic wines are primarily 
exported. Spanish federation 
of organic producing com-
panies Federación Española 
de Empresas con Productos 
Ecológicos (FEPECO) also in-
cludes a series of wine and 
sherry producers.

France: upward trend

France also posts a growing 
proportion of ecological cul-
tivation and is likely to ex-
ceed the 6% mark in 2012. 
At 9.1% the Alsace boasts 
the largest share of organic 
wines although Languedoc-
Roussillon is the region with 
the largest area under or-
ganic cultivation (12,661 ha 
including areas converting 
to organic methods), fol-
lowed by Provence (8,961 
ha) and Aquitaine (5,464 
ha). At 64% organic cultiva-
tion saw the most dynamic 
growth in the Midi-Pyrénées 
region (south west). The 
association of ecological 
wine estates in Languedoc-
Roussillon anticipates sales 
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of over 172 million bot-
tles (2009: 77 million) for 
France’s organic wine-grow-
ers. The national association 
for ecological wine cultiva-
tion – Fédération Nationale 
Interprofessionnelle des Vins 
de l’Agriculture Biologique 
(FNIVAB) – counts some 
2,800 organic wine estates 
in France, accounting al-
ready in 2008 for 10% of 
wine turnover in France; this 
is a strong upward trend. In 
France, too, organic prod-
ucts are in greater demand.

In Italy in 2009 some 42,700 
ha were cultivated ecologi-
cally, which represents 6% 
growth over 2008. Most 
areas under organic cultiva-
tion are in the south of the 
Country (Sicily: 10,337 ha; 
Apulia: 7,477 ha) although 
many Tuscan producers are 
now also certified. Tuscany 
ranks third here (5,335 ha).

The other word 
on everyone lips: 

sustainability

Sustainability involves 
wine’s entire production 
cycle, including its transpor-
tation to the consumer and 
packaging. On wine estates 
this also includes waste wa-
ter and energy management 
as well as waste recycling 
and indeed also social re-
sponsibility. This means a 
wine cultivation operation 
with its staff sees itself as 
part of the social environ-
ment at the location. How-
ever, cultivation does not 
necessarily have to meet cri-

teria laid down by organic 
associations.
France’s major wine pro-
ducer associations have 
long since included sustain-
able cultivation objectives 
in their catalogue of meas-
ures. Already four years ago 
in Bordeaux a CO2 footprint 
was laid down to implement 
an as far as possible climate-
neutral production chain. 
Here all stages of the pro-
duction process are convert-
ed into CO2 units by means 
of relevant factors and there-
by made quantifiable and 
comparable. For instance, 
it was recognised that the 
two main factors impacting 
CO2 emissions lie in bottle 
production and transporta-
tion to the customers. Many 
wine-growers and trading 
houses have initiated action 
plans to achieve the goal of 
sustainable production.
Winemakers from the asso-
ciation Vignerons en Dével-
oppement Durable have a 
similar approach joining up 
with renowned cooperatives 
like Mont Tauch and Vign-
erons du Mont Ventoux and 
receiving the 2011 Sustaina-
bility Prize from the Ministry 
of Agriculture.
What distinguishes France 
here is that even large pro-
ducers have seen the signs 
of the time and are taking 
part in sustainability studies. 
“Our quality policy over the 
past ten years already in-
cluded elements of sustain-
ability even before this term 
became a buzzword,” says 
Alain Castel from Groupe 
Castel.

Pioneering California

Sustainability plays an im-
portant role in Californian 
wine production. The Cali-
fornia Sustainable Wine-
growing Alliance certifica-
tion scheme has existed 
since 2010. “Sustainability 
is not just a scheme but a 
philosophy we live out on a 
daily basis,” says Chris Sav-
age, CSWA Board Member 
and Environmental Officer 
at Gallo Vineyards. “This 
commitment and its positive 
impact will also safeguard 
growth in the Californian 
wine business in future.” 
In five years the number of 
companies taking part in 
the sustainability scheme 
rose by 66%. California 
is considered the current 
market leader in terms of 
sustainability.

New Zealand aiming 
for pole position

New Zealand could claim 
this ranking if it achieves the 
objective set by New Zea-
land Winegrowers in 2007 to 
switch its entire area under 
vine to sustainability by 2012 
under an environmental au-
diting programme. Organic 
and bio-dynamic cultiva-
tion as well as certification 
according to ISO 14001 are 
also part of this. By associa-
tion accounts, an estimated 
94% of the area under vine 
and 90% of the companies 
are involved here at present; 
the goal is to increase the 
areas under vine cultivated 
ecologically to 20% by 2020.

Seal for South Africa

From the 2010 vintage 
South African producers 
can demonstrate their sus-
tainable cultivation with 
an extra seal on the bottle 
neck: “Sustainable Wines of 
South Africa”. This comple-
ments the “Wine of Origin” 
seal and is issued accord-
ing to guidelines laid down 
since the 2000 harvest by 
Integrated Production of 
Wine (IPW), which cor-
responds to global stand-
ards (such as the FIVS or 
the OIV). The new seal is 
also a focus of the Wines of 
South Africa presentation at 
ProWein 2012. Some 95% 
of South African grapes are 
now cultivated sustainably, 
in fact on a voluntary basis. 
Consumers can trace back 
every wine on the sustain-
able wines of South Afri-
ca website using the seal 
code number at www.swsa.
co.za.

Certifications in Germany

Without neutral certification 
sustainability is a criterion 
that is difficult to evaluate 
and one that producers 
can use very easily. Now 
the German Institute for 
Sustainable Development 
(Deutsches Institut für 
Nachhaltige Entwicklung 
e.V. – DINE) at Heilbronn 
University offers certifica-
tions; the first wine estate 
in Germany to bear the 
Fair Choice logo is the 
Ecovin estate Neumer/Kel-
lerei Weinmann Organics 
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(Rheinhessen). Comment-
ing on the successful DINE 
pilot projects the Baden-
Württemberg Minister for 
Rural Areas and Consumer 
Protection, Alexander 
Bonde, said, “Value crea-
tion and sustainability are 
not mutually exclusive but 
mutually dependant. With 
an intelligent sustainability 
strategy many promising 

opportunities open up: such 
as new customers, more ef-
ficiency and innovation.”

Austria on track

The topic of sustainability 
is also on the agenda in 
Austria. The director of the 
Austrian Wine Cultivation 
Association, Josef Glatt, in-
tends to achieve “a strong-

Superfruits stage 
still set for new stars

The rise of the superfruit 
has been increasingly in 
evidence over the past dec-
ade, with growing consum-
er awareness of the health 
benefits associated with 
their high antioxidant con-
tent helping to drive activ-
ity. This has brought many 
hitherto little known fruits 
into the mainstream market 
for the first time, reflected 
in their growing use as in-
gredients and flavorings in 
a wide range of food and 
drinks products.
Innova Market Insights re-
corded a 10% rise in the 
number of product launch-
es marketed on a superfruit 
platform in the year to the 
end of May 2011 over the 
previous 12-months period. 
The soft drinks category 
saw the greatest number of 
launches, equivalent to near-
ly 40% of the total, primarily 
in the fruit drinks and well-
ness drinks arenas. But there 

were products with “super-
fruit” ingredients launched 
across most other sectors, 
led by confectionery, dairy 
products, fruit and vegetable 
products and desserts and 
ice cream.
In terms of types of fruit, 
pomegranate appears to 
have emerged as the leader, 
accounting for over 40% of 
the launches tracked con-
taining a “superfruit” during 
the June 2010 to May 2011 
period. Other fruits are also 
continuing to grow in pop-
ularity, including acai, goji, 
and other berries.
In the US, Innova Market 
Insights the recorded high-
est levels of product activ-
ity in pomegranate, ahead 
of blueberry, although inter-
est in acerola also appeared 
to be increasing, and there 
was ongoing interest in goji. 
UK launches were focused 
strongly on pomegranate 
and berries, particularly 

cranberries, blueberries and 
acai, while Germany has 
seen rising levels of interest 
in Sanddorn (seabuckthorn).
New fruits are emerging on 
the “superfruit” bandwagon, 
all focusing on high levels of 
antioxidants, often by com-
parison with levels in more 

established superfruits, and 
often moving into food and 
drinks following a period 
of launches in supplement 
form. The Maqui berry from 
Chile (Aristotelia chilensis), 
also known as the Chilean 
Wineberry, is one example 
of this trend.
Lu Ann Williams, Head of 
Research for Innova Mar-
ket Insights, notes that with 
so many different types of 
tropical and exotic fruits, it 
is difficult to predict where 
the new success stories will 
come from. But what is al-
most inescapable is that 
there will continue to be 
new varieties put forward 
as the market develops and 
these will have to compete 
alongside more established 
and familiar varieties. “The 
ability to supply the quanti-
ties needed and market their 
multiple benefits successful-
ly will be key to their future, 
as well as the willingness of 
mainstream food and drinks 
companies to take them up 
as ingredients in their prod-
ucts,” she concludes.

www.innovadatabase.com

er positioning of Austrian 
wine in terms of sustaina-
bility building upon previ-
ous achievements in terms 
of environmentally sound 
production methods as well 
as organic and or integrated 
wine production.”
The sustainability concept 
has now paired up with 
organic trends in the most 
important producer Coun-

tries. Both international 
trends meet the expecta-
tions of a growing number 
of consumers who are 
prepared to pay more for 
environmentally sound 
products and good quality. 
Visitors to ProWein 2012 
will be able to gather com-
prehensive information on 
both developments.

www.prowein.com
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The international 
wine market

Rabobank has published its latest is-
sue of the wine Quarterly 2011 which 
reports trends and outlook for the in-
ternational market.
The main trend sees mixed harvest 
outcomes across Europe, due to varied 
seasonal conditions, but on the whole 
will deliver a 2011 EU crop largely 
similar to the prior year. The broader 
2011 Northern Hemisphere harvest 
has been restrained when taken along-
side the lower US crop (-9%), and 
generally supportive to grape prices 
at a time when the low euro and US 
dollar are acting to support demand.
Crop outcomes across the major pro-
ducing Countries of France (+11%), 
Italy (-14%) and Spain (-2%) have var-

ied widely and are divergent enough 
to significantly affect relative pricing 
for each country in the year ahead.
Rabobank presents an update on 
the progress of the EUR 5.3 billion 
EU wine market reform plan. The 
European Commission is scheduled 
to review the five-year EUR 5.3 bil-
lion wine market reform plan that was 
enacted in 2008 to reduce systemic 
overproduction and improve the 
market orientation of the EU wine 
sector. The plan is well advanced 
and entering an important phase in 
its evolution, with the third and final 
year of the vineyard ‘grubbing-up’ 
scheme having been completed in 
2011 and various structured distilla-
tion and grape must subsidies due to 
terminate on 31 July 2012.

The example of Italy

A look into how the Italian wine 
industry has evolved over recent 
years provides some insight into 
how the reform plan has impacted 
the volume and market orientation 
of production.
The Italian wine industry is esti-
mated to have recorded its small-
est harvest in 50 years in 2011. 

Unseasonal hot and dry conditions 
impacted yields across much of the 
Country; the recent vineyard ration-
alisation efforts had a material im-
pact, especially in the South. Un-
der the three-year EC programme, 
an estimated 31,000 hectares has 
been removed. The greatest change 
is indeed taking place, as intended, 
in those regions with relatively low 
quality (non-IGP) production that 
has suffered from steadily declin-
ing domestic and export demand. 
In addition to vineyard removals, a 
total of EUR 30 million was spent 
financing crop thinning or ‘green 
harvesting’ across many regions in 
2011, indicating that large areas of 
what has not yet been removed is 
still uneconomical.

International supply

The 2011 California wine grape 
crop was 3.3 million tons, down 
roughly 9% from 2010, but in line 
with the five year average (USDA, 
2011); production declines were 
much more pronounced in the 
Northern and Central Coast regions; 
quality was reportedly good.
The EU 2011 wine production was 
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down roughly 2% compared to the 
2010 crop, but with significant vari-
ation between regions. Production 
increases in France (11%), Germany 
(30%) and Hungary (38%) were off-
set by declining production in Italy 
(-14%), Spain (-2%) and Portugal 
(-17%) (OIV & various national in-
dustry bodies, 2011).
Looking instead to the Southern 
hemisphere, evidence points to 
a potentially larger 2012 Chilean 
wine grape harvest. The higher 
prices received by many growers 
in 2011 are likely to provide some 
incentive to boost yields, aided by 
generally favourable seasonal con-
ditions.
Improved seasonal conditions and 
ample sub-soil moisture and irriga-
tion water supplies across South East 
Australia is generally conducive to 
increased marketable production in 
2012. It remains to see the degree to 
which current year yields have been 
impacted by the extreme disease 
pressure experienced by many vine-
yards in 2011. If the grape market 
remains constrained by the high dol-
lar, however it is supported in places 
by lower industry stock levels.
In New Zelanda, unusually cool 

spring has impacted flowering and 
fruit set in the Marlborough region 
and the cool conditions have ex-
tended into summer. Average vine-
yard yields are likely to be down 
on last year; the 2012 harvest is 
currently running late and may en-
counter complications with long-
term forecasts of above average 
rainfall. Other major production 
regions such as Hawke’s Bay and 
Gisborne have also experienced an 
unseasonably cool and dry spring.
There are good estimates for the 
South Africa 2012 grape crop which 
is roughly 4% larger than in 2011, 
but the growth will be mainly for 
distilling, for concentrate and for 
brandy. According to SAWIS, the 
wine production is currently pro-
jected to fall 1%.
Finally, industry forecasts point to 
a lighter 2012 Argentine harvest 
compared to 2011. Preliminary es-
timates suggest as much as a 10% 
production decrease, with declines 
to be most pronounced in San Juan. 
The millerandage caused by the dry 
and hot Zonda wind reportedly af-
fects table grapes more than wine 
grapes; nevertheless there is some 
expectation of lower Malbec yields.

International trade

Global wine exports continue along 
a general growth trend. South Af-
rica and Australia continue to be the 
major exceptions, as the strength of 
their domestic currencies has damp-
ened demand in key markets.
The weakness of the euro continues 
to provide impetus to exports from 
France, Italy and Spain, whose ex-
ports are growing faster than their 
New World competitors, but the 
growth rate appears to be slowing 
for some (fig. 1).
Rabobank report focuses on the 
contrasting and comparing export 
trade performances from across the 
wine world.
French growth in exports continues 
to be led by Champagne, Bordeaux 
and Côtes du Rhône, while other 
regions such as Alsace, Loire, etc. 
are experiencing varying levels of 
decline.
Italian exports are up 12.9% in vol-
ume and 13.5% in value in the nine 
months through September 2011 
versus the same period last year. The 
strongest growth rates were associ-
ated with sparkling wines (+25% 
by volume) driven by strong de-
mand for Prosecco, and bulk wine 
(+21%) driven by particularly strong 
demand from Eastern Europe. Nev-
ertheless, bottled still wine exports 
also grew strongly (+7%) and con-
tinue to represent the lion’s share of 
shipments.
Spanish exports continue to see 
strong growth; the weakness of the 
domestic consumer market coupled 
with the weakness of the euro is pro-
viding the incentive to grow exports.
Also US exports increased. Bulk 
wine exports are slowing, likely due 
to strong internal demand, but the 
weak US dollar continues to support 
growth in exports of bottled wines 

Fig. 1 - Changes in exports for key exporters, 2011. Value changes are in local currencies 
(Rabobank).
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to markets such as the UK, the EU, 
and Asia.
Australian export volumes in the 
10 months through October 2011 
fell 10.9%. Reduced supply and the 
high Australian dollar have pres-
sured export volumes, with export-
ers upwardly revising their pricing 
structures to combat margin pres-
sure. Also South Africa saw total 
export volumes decline 7.3% for 
the 12 months through November 
2011. And Chilean export volumes 

posted a 10% decline in the 11 
months through November 2011, 
but pricing saw notable improve-
ment as export revenues climbed 
9%. The growth in revenues was 
due to higher pricing of both bottled 
and bulk wines, and the increase 
in share of bottled relative to bulk 
exports. China was by far the largest 
growth market for Chilean bottled 
wine.
Argentine wine export values in-
creased 3% by volume and 11% 

by value in the first nine months of 
2011. Bulk wine exports (up 59%) 
are taking share from bottled wine 
exports (down 8%), but in both 
cases average pricing (in US dol-
lar terms) is improving. Argentine 
exporters have been taking price 
increases to deal with the coun-
try’s internal inflation, which has 
also been one of the drivers of bulk 
wine growth at the expense of bot-
tled wine shipments.
Finally, New Zealand export vol-
umes in the ten months through 
October 2011 grew 9.5% on the 
prior year, to 131 million litres.
US imports grew at a healthy pace 
in the first ten months of 2011. Bulk 
wine imports have experienced 
strong growth in recent months, but 
both bottled and bulk imports are 
above 2010 levels. Import growth 
appears to be accelerating and value 
growth has outpaced volume growth 
(fig. 2).

Bulk wine pricing

Data from Ciatti show the latest global 
bulk wine pricing trends. Bulk wine 
prices generally remain somewhat 
elevated, though some signs of mod-
eration are showing in specific regions 
and varietals. Trend of bulk generic 
white wine prices by region are report-
ed in fig. 3. Bulk prices across Chile 
have moderated due to the larger than 
expected 2011 crop and the easing of 
the Chilean peso in the fourth quar-
ter. Chardonnay prices appear to have 
eased across nearly all geographies, 
with the exception of the US. US sup-
plies of Chardonnay and many other 
major varietals continue to register no-
table price increases due to the short 
2011 crop, coupled with the ongoing 
weakness of the US dollar that aids 
the competitiveness of local supply.

www.rabobank.com

Fig. 2 - US imports by Country of origin, Jan-Oct 2011 (Rabobank).
(Source: The Gomberg-Fredrikson Report, 2011).

Fig. 3 - Bulk generic white wine prices by region, Sep 2010-Dec 2011 (Rabobank).
(Source: Ciatti Company).
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Regional contribution to forecast incremental volume growth, 2010-2016 (Canadean).

The global beer market

The international beer market staged 
something of a recovery in 2010 with 
global beer consumption increasing 
by 2.4%, according to Canadean new 
“Global Beer Trends” report. This 
marks a dramatic improvement on 
the 0.5% growth seen in 2009, but is 
still well below the 5% growth rates 
seen earlier in the decade.
However, beer consumption pat-
terns differ widely across the globe 
and regional growth rates reflect this. 
The Asian beer market grew by 6% 
last year to reach 650 mhl, and now 
accounts for over a third of global 
beer consumption. Africa, on the 
other hand, despite making up just 
over 5% of the global beer market, 
performed very strongly, registering 
an 8% growth in volume in 2010. 
Latin America also witnessed posi-
tive growth of over 3%. In contrast, 
European beer volumes declined by 
just over 1% in Eastern and Central 
Europe, and by almost 2% in Western 
Europe. Volumes in North America 
fell by just over 1% whilst the Aus-
tralasian beer market only achieved 
1% growth.
Drilling down further into individual 
markets, the Canadean report reveals 
further variations in the overall growth 
pattern. China continues to be the en-
gine of growth both in Asia and glob-
ally. 2010 saw Chinese beer consump-
tion increase by 6%, and now one in 
every four pints of beer worldwide is 
consumed in China. Beer volumes in 
India grew by a dramatic 17% in 2010, 
but per capita consumption remains 
below 2 litres. Brazil continued to lead 
the Latin American pack and posted 
an 8% volume increase. Markets in 
East and Central Europe continued 

to struggle, with consumption in the 
Czech Republic declining by 7% and 
Romania and Serbia both seeing vol-
ume declines on around 5%. Every 
single Western European market suf-
fered a loss in volume in 2010, even 
those markets in Southern Europe 
like Spain, Portugal, Italy and Greece, 
which had previously shown growth.
On a global scale, per capita con-
sumption remains relatively low at just 
27 L. The Czechs remain the world’s 
leading beer drinkers with 135 L per 
capita beer consumption in 2010. 
However this is a long way below the 
160 litre level that the Czechs regis-
tered until the current economic crisis 
hit in 2008. 
Canadean expects global beer con-
sumption to top 2 billion hectolitres 
by 2013. The biggest contributor to this 
growth will be Asia which is forecast 
to increase by 187 mhl between 2010 
and 2016. Canadean predicts that the 
Chinese beer market will reach over 
600 mhl by 2016, making it almost 

twice the size of the second largest 
market, USA. In percentage terms, 
Canadean forecasts Latin America to 
perform the strongest with a 33% in-
crease in volume from 2010 to 2016, 
driven mainly by Brazil, which is ex-
pected to reach almost 200 mhl by 
2016. Canadean is forecasting a partial 
recovery in Eastern and Central Eu-
rope, although recently announced 
changes in the legislative environment 
concerning the sale, promotion, pack-
aging and distribution of beer in Rus-
sia, may knock this off course. The 
Western European beer market would 
appear to be in long-term volume de-
cline, and Canadean is predicting the 
loss of a further 24 mhl by 2016, al-
though of course, in value terms, the 
market remains crucially important. 
Overall per capita consumption is 
expected to remain below 30 L on 
a global scale suggesting that there 
is considerable room for growth for 
many years to come.

www.canadean.com
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A better knowledge 
of the Mediterranean Diet

The UNESCO Intergov-
ernmental Committee has 
included the “Mediterranean 
Diet” in the prestigious list 
of the Intangible Heritage 
of Humanity. The Mediter-
ranean Diet is intended as 
a  sustainable lifestyle based 
on centuries-old cultural 
traditions and values and 
represents a set of abilities, 
knowledge, practices and 
traditions which range from 
the landscape to the table, 

up to the crops, harvest-
ing, fishing, preservation, 
transformation, preparation 
and, especially, the intake 
of food.
The Mediterranean Diet 
is characterized by a nu-
tritional model which has 
remained constant in time 
and space, rich in olive oil, 
fruit, vegetables and fish, 
low in red meat, with a 
moderate intake of red wine 
at mealtimes.
But do Italians really know 
the Mediterranean Diet?
At the National congress of 
the ADI (Italian Association 
of Dietetics and Nutrition 
Clinics) held in Rome, The 
President Lucio Lucchin 
(Head of the Dietetics and 
Clinical Nutrition Service of 
the Health service district 
of Bolzano) said that 80% 
of Italians stated they were 
familiar with the Mediter-
ranean Diet. The qualified 
food research, however, 
shows that if the topic is 
looked into in depth, it can 
be seen that 55% of people 
give the wrong answers and 
that 25% do not know the 
answers. It is almost always 
ignored that the Mediterra-
nean Diet is characterized 

by frugality, associated 
with favouring the intake of 
vegetables. 
Actually the Mediterranean 
style has undergone a sig-
nificant change in recent 
years. It is becoming only 
a memory for adults and a 
chapter in history for Italian 
children, who are now de-
fined “the fattest in Europe”. 
Eating out is becoming ever 
more frequent, for necessity 
or laziness, and the increase 
in the intake of ready-made 
meals, which are high in 
sugar and fats, is always 
more distant from the 
Mediterranean street food. 
Portions in Italy, from after 
the war to today, have in-
creased by 30-40%, which 
is in opposition to the data 
gathered by the scientific 
community which reports 
a higher level of survival in 
correspondence to limited 
calories (data already proven 
in animal testing). Our way 
of life has become pre-
dominantly sedentary, with 
transport and work ever 
more linked to the car which 
has also taken over our free 
time, reducing movement 
and physical activity.
Since body fat and weight 
increases when the ener-
getic content of the food 
and drink that we consume 
is superior to the energy re-
quested by the metabolism 

and the physical activity of 
the individual, obesity has 
now become a pathological 
epidemic and prevention, 
until now, has proven to 
be ineffective. In order to 
know the problem better, 
every year the ADI organ-
izes a national day called 
“Obesity Day”, thanks 
to the willingness of the 
Dietary Services which 
offers its services for free in 
order to supply informative 
notes and questionnaires 
for all the national territory. 
Giuseppe Fatati, Head of 
the Diabetes, Dietetics and 
Clinical Nutrition Service 
of the hospital of Terni, has 
reported the data gathered 
at the latest Obesity day 
and by the ADI-Nestlè 
Observatory (6,715 par-
ticipants with online and 
telephonic interviews) and 
in short the conclusions are 
the following:
1. One out of two Italians 

has a weight problem.
2. The majority of obese 

people are sedentary.
3. Obesity is a predomi-

nantly male phenom-
enon.

4. Even though men are 
more obese, they are 
more satisf ied with 
their weight, and as a 
consequence are less 
inclined to modify their 
habits.

IBT 12-68 NEWS Feb2012.indd   60 16/02/12   20.13



 Italian Food & Beverage Technology - LXVIII (2012) february - 61

NEWS AND
TECHNOLOGY

5. Obesity is a priority of 
our times, also from 
a cultural behavioural 
point of view.

6. Obesity is a phenom-
enon which increases 
with age.

7. The re  a r e  no  r e l -
evant dif ferences in 
geographical areas in 
Italy, however, a greater 
concentration in the 
South and the Islands is 
statistically significant.

8. The excessive intake 
of alcohol can be con-
sidered a contributing 
factor to obesity.

9. It is important to em-
phasise mealtimes as 
moments of conviviality 
and to rediscover the 
pleasure of speaking 
with the family around 
the table.

10. It is not recommended 
to eat mechanically 
without looking away 
from the TV.

It is not correct to say that 
an inadequate diet or sed-
entariness are individually 
responsible for obesity, but 
both factors need to be 
improved and faced with 
structured interventions.

Today, dietary supplements 
are widely distributed (in 
2010 this business reached 
3 billion - source Nielsen 
01-2011). The effects of 
these substances have not 
been scientifically tested 
in depth on humans. You 
might as well rely on medi-
cines that, by law, have to 
be tested and tested again. 
Several studies show that 
fruit and vegetables have 
beneficial ef fects, not 
because of the individual 
antioxidants but because of 
the synergistic combination 
of the active substances. 

Epidemiological studies 
have shown that closely fol-
lowing the Mediterranean 
diet is associated with a 
prolonged longevity with a 
significant improvement in 
health, and a reduction in 
death due to cardiovascular 
diseases and the more wor-
rying degenerative illnesses. 
This evidence supports the 
importance of understand-
ing the mechanism through 
which the set of nutrients, 
assumed in a Mediter-
ranean diet, perform their 
actions.

Renzo Pellati

Good business at Simei

A successful closure for the 
24th edition of Simei, the 
international exhibition of 
machinery for wine making 
and bottling organised by 
the Unione Italiana Vini 
in the Fiera-Milano, has 
been registered. The fair 
represents a world preview 
of the technical solutions 
for all operators in the 
beverage, wine-growing 
and wine-making sector 
which has grown over the 
years, as well as an excel-
lent overview for all the 
production technologies 
of beverages in general. 
The organisation has guar-
anteed the participation of 
company representatives 
in charge of selecting and 
buying the products and 
services on show. And 
the outcome of interviews 

held with the exhibitors 
confirms the success of the 
event. The selected national 
and international opera-
tors were both very inter-
ested and well informed. 
In particular the gradual 
development of the bever-
ages area has rewarded 
the farsightedness of the 
organisation as regards the 
future exchange of informa-
tion and experience among 
the various sectors and the 
increasingly cosmopolitan 
nature of Simei.
716 exhibiting companies 
from 25 Countries, an 
exhibiting area of 80,000 
square metres, more than 
48,000 visitors including 
9,400 foreigners from 90 
Countries, these are the 
figures for Simei 2011.
Lucio Mastroberardino, the 

Simei chairman, expressed 
his thanks to the numerous 
companies that have once 
again put their trust in 
Simei and the Unione Itali-
ana Vini which organizes 
it and “has worked hard 
to increase the size and 

the international nature of 
the exhibitions and make 
a concrete contribution to 
the growth of companies in 
the industry”.
The promotion carried 
out by the event organis-
ers, especially in terms of 
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international events 
in italy

28 February - 3 March 2012 - rho-Pero (Mi): Ipack-
Ima, int. packaging, food processing and pasta exhibi-
tion. Ipack-Ima - Corso Sempione 4 - 20154 Milano -  
Italy - Tel. +39 02 3191091 - Fax +39 02 33619826 - 
email: ipackima@ipackima.it

25 - 28 March 2012 - verona: VinItaly+Enolitech, int. 
wine show. Veronafiere - Viale del Lavoro 8 - 37135 
Verona - Italy - Tel. +39 045 8298111 - Fax +39 045 
8298288 - email: info@veronafiere.it

25 - 28 March 2012 - verona: SOL, int. olive oil show. 
Veronafiere - Viale del Lavoro 8 - 37135 Verona - Italy 
- Tel. +39 045 8298111 - Fax +39 045 8298288 -  
email: info@veronafiere.it

7 - 10 May 2012 - Parma: Cibus, int. food show. Fiere 
di Parma - Via Rizzi 67/A - 43031 Baganzola - PR - 
Italy - Tel. +39 0521 996206 - Fax +39 0521 996270 -  
email: cibus@fiereparma.it

24 - 27 May 2012 - verona: Eurocarne, int. exhibition 
for the meat industry. Ipack-Ima - Corso Sempione 4 - 
20154 Milano - Italy - Tel. + 39 02 3191091 - Fax +39 
02 33619826 - email: ipackima@ipackima.it

26 - 28 september 2012 - Cesena (Fc): Macfrut, 
int. fruit processing show. Cesena Fiera - Via Dis-
mano 3845 - 47023 Cesena - FC - Italy - Tel. +39 
0547 317435 - Fax +39 0547 318431 - email: info@ 
macfrut.com

23 - 24 october 2012 - verona: Save, int. show 
on automation and instrumentation. E.I.O.M. Ente 
Italiano Organizzazione Mostre - Viale Premuda 2 -   
20129 Milano - Italy - Tel. +39 02 55181842 - Fax +39 
02 55184161 - email: eiom@eiomfiere.it

27 - 29 november 2012 - Bologna: Fruitech, int. fruit 
processing show. Ipack-Ima - Corso Sempione 4 - 
20154 Milano - Italy - Tel. +39 02 3191091 - Fax +39 
02 33619826 - email: ipackima@ipackima.it

11 - 14 June 2013 - rimini: Packology, int. packaging 
industry show. Rimini Fiera - Via Emilia 155 - Rimini 
-  RN - Italy - Tel. +39 0541 744111 - Fax +39 0541 
744255 - email: riminifiera@riminifiera.it

foreign visitors, led to very 
high profile visitors from 
the industry. An overview 
shows a strong increase in 
the number of trade visitors 
from Countries such as 
Brazil, Argentina, Chile, 
Uruguay, Turkey, Russia, 
Bulgaria, Hungary, other 
eastern European Coun-
tries, China, Israel, and 
Poland.
Exhibitors were able to 
speak directly to very in-
terested operators and they 
expressed their satisfaction. 
“Considering the current 
economic climate both in 
Italy and worldwide – said 
the UIV Chairman Mastrob-
erardino – Simei aimed at 
high quality in terms of 
operators and professionals 
by encouraging the attend-
ance of visitors with deci-
sion and buying power.”
Despite the great difficul-
ties on many world mar-
kets, the technology sector 
showcased at Simei makes 
a concrete contribution to 
the real economy of our 
Country.

the innovation award
2011 was the first year of 
the “Technological Inno-
vation prize” conceived 
by the Unione Italiana 
Vini to promote, as Vice 
Chairman Domenico Zonin 
confirmed, excellence in 
machinery, equipment, 
products and services for 
companies in the wine-
growing and wine-making, 
beverage and food pro-
cessing sectors as well as 
consumers.

More than 30 companies 
from all over the world 
took part in the competi-
tion which led to a preview 
of a total of 36 projects. 
Among these, judged by 
a Committee of leading 
authorities in Italian univer-
sity research and technical 
experts from some of the 
most important wine-
growing and wine-making 
companies in Italy, the 
winners of the 4 prizes and 
12 special mentions were 
selected.
The Wine and Oil Bars 
were a great success be-
cause the public were able 
to taste the products of the 
best Italian companies with 
wine tasting sessions and 
demos of the educational 
activities carried out by the 
UIV for sensory analysis.
Over 2,000 visitors took 
part in the numerous con-
ferences and seminars held 
during the event which of-
fered them the opportunity 
to meet and discuss the 
main issues and topics in-
volving the industry today.
Simei and Enovitis gave 
positive signs.
The event well tried and 
appreciated model was de-
veloped still further thanks 
to continuous hard work 
which led to the new for-
mat. This demonstrated the 
importance of being able to 
cover the entire production 
chain and develop an in-
creasingly articulate struc-
ture of content and services 
to promote the union of 
demand and supply.

www.simei.it
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FIMER SRL

Via Pierino Testore 39 -14053 Canelli (AT) - Italy

Tel. 0039.0141.823404  Fax 0039.0141.834504

  info@fimer.it - www.fimer.it

www.fimer.it

ONLY WORK WITH
THOSE WHO MAKE

COMMITMENTS FOR
THE FUTURE

FOR 40 YEARS WE HAVE BEEN DESIGNING AND
MANUFACTURING BOTTLING LINES AND MACHINES FOR
THE BEVERAGE AND FOOD INDUSTRIES, BUT NOT ONLY.

www.mpgamma.com
Brescello (RE) Italy - T. +39 0522686079 - info@mpgamma.com

We emerge thanks 
to the evolution and the value of our products
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