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  is a major Enology product line for 

the Esseco Group. The Enartis range inherits over 

80 years of tradition and expertise that customers 

worldwide have come to expect from the 

Esseco Group. Enartis products were created 

and designed by specialists in winemaking 

who work dynamically through an 

international network of subsidiaries and 

industry-specific distributors.  Meticulous 

details and extensive research continue 

to evolve and align with meeting the 

needs of the traditional, modern, and 

international consumer. The Enartis Range 

is the essential choice of products used 

by thousands of winemakers world-wide. 

Each year Enartis continues to grow its 

international customer base and has made 

a significant impacts in Northern America 

with the acquisition and partnership of 

Vinquiry, Inc, in South Africa with the total 

acquisition of Winechem now Enartis 

South Africa and in Australia - New Zealand 

with the creation of Enartis Pacific. The 

collaborative team that makes up the many 

faces of Enartis belongs directly to the wine 

communities within the country and regions 

they operate. The Enartis team prides itself in 

knowing the unique diversity of the market, the 

geographic climate, and the multiple needs of 

local and global wine producers. This catalog 

is a contribution to all winemakers, enologists, 

and production workers who produce the finest 

wines that express and enhance all the subtleties 

of the different grape varieties. 

www.enartis.com
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ENArtis ANd ENzYMEs
In modern winemaking, the use of biotechnology allows 
a number of process and product goals to be achieved.  
The use of enzyme preparations is a good example of the 
soft technology approach.  When used in good practice, 
enzymes contribute minimal interference in the process.
Enartis has created a specific laboratory for enzyme tech-
nology.  This is consistent with Enartis’ service policy and 
commitment to anticipating market needs.  The laboratory 
carries out both Quality Control and R&D activities.  It 
defines and constantly checks the composition of each en-
zyme preparation according to the application for which 
the preparation will be used.  This has enabled Enartis to 
make a complete range of winemaking enzymes where 
quality and the most recent results of scientific and ap-
plied research in the industry are gathered. 

ENArtis zYM
All enzymes in the Enartis Zym range are obtained from 
selected cultures of Aspergillus niger or Trichoderma har-
zianum.  They are free from pathogens, antibiotic activity, 
aflatoxin or ochratoxin A residues in accordance with the 
most restrictive international purity specifications.  Enartis 
enzymes are not derived from GMOs (Genetically Modi-
fied Organisms).  Constant monitoring by Enartis’ ISO 
9001:2008 certified Quality Program ensures that every 
batch complies with relevant specifications and stand-
ards.  Enartis enzymes will maintain their activity for sev-
eral years if stored in the original sealed package at tem-
peratures lower than 10°C (50°F) away from sunlight.  

More detailed information for each enzyme can be 
found on the data sheets available on the internet 
site at www.enartis.com.

clarification
1000 s

PAckAgEs 0.25 kg�

An extremely pure and active powdered pectolytic enzyme 
preparation that is particularly useful for the cold settling of 
must. Enartis Zym 1000 S carries out a hydrolytic action on 
grape pectins, accelerating juice clarification.

Dosage:� 1-2 g/100L (0.08-0.2 lb/1000gal)

Clarifying aCtion of Enartis ZyM rs:
addition of 2ml/100l, 20 MinutEs ContaCt

1000 sl
PAckAgEs 25 kg�

Enartis Zym 1000 SL is a highly purified liquid pectolytic en-
zyme that rapidly hydrolyzes grape pectins, accelerating the 
clarification and fining processes. This ready-for-use product 
decreases the time required for juice clarification and results 
in compacted lees. Enartis Zym 1000 SL’s liquid state makes 
it particularly useful for automatic in-line dosing.

Dosage:� 2-3 mL/100L (76-114 mL/1000gal)rs 
PAckAgEs 1 kg� 

Enartis Zym RS (rapid settling) was created to 
resolve fining problems in musts that are noto-
riously difficult to clarify, such as Muscat, Sau-
vignon Blanc, Verdejo and others. It has strong 
pectinolytic and hemicellulasic activities. In 
fact, this liquid enzyme has a very intense 
clarification action that takes place in a short 
amount of time. It can also be used to clarify 
musts that are particularly rich in pectins re-
sulting from mechanical grape processing and 

high temperatures during harvest.

Dosage:� 1-2 mL/100L (38-76 mL/1000gal) 
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Quick
PACKAGES 1 kg • 25 Kg

Enartis Zym Quick is a liquid enzyme developed for juice 
clarification by flotation. Two basic requirements must be 
fulfilled for effective flotation: a quick decrease in juice 
viscosity and the formation of floccules that are large and 
light enough to move rapidly to the juice surface. For 
these reasons, the various pectolytic activities of Enartis 

Zym Quick (pectinlyase, polygalacturonase and pecti-
nesterase) are present in different proportions compared 
to traditional fining enzymes in order to cause faster pec-
tin hydrolysis.

Dosage:� 0.5-2 mL/100L (19-76 mL/1000gal)

AroM MP
PACKAGES 0.25 kg • 1 kg

Enartis Zym Arom MP is a new micro granular preparation for 
the maceration of white and red grapes.  The secondary hemi-
cellulase and protease activities which it possesses aggressively 
degrade the cell walls and membranes of grape skins. This action 
results in the solubilization of not only aromatic precursors which 
are contained in the vacuoles, but also of those which are immo-
bilized in the cell wall and membrane structure. 

Wines treated with Enartis Zym Arom MP therefore, present an 
olfactory profile which is characterized by intense primary aro-
mas of fruit which are complex and persistent. In white and rosé 
vinification, its protease activity contributes to protein stability 
and reduces bentonite usage.  

Dosage:� 20-30 g/ton 

Maceration white grapes
EXtrA

PAckAgEs 1 kg�

Liquid pectolytic enzyme with cellulase and 
hemicellulase side activities specific for white 
grape maceration. When used during maceration, 
it causes an intense and rapid disruption of cell 
walls and membranes. This favors the extraction 
of aromatic precursors which strengthens varietal 
character, intensity and olfactory complexity of 
wine. During cryomaceration, it shortens contact 
time, which leads to more sensible refrigeration 
costs. During pressing, it leads to higher quality 

must as well as increased yields. Furthermore, Enartis Zym Ex-
tra’s pectin degradation activity facilitates juice clarification - 
no additional enzyme additions are required.

Dosage:� 20-50 mL/ton

cArActÈrE
PAckAgEs 0.25 kg� 

Powdered enzyme for maximizing juice yield and aro-
ma expression. Its high concentrations of pectolytic and 
hemicellulase activities cause a rapid cell breakdown and 
reduction of juice viscosity, factors that are fundamental 
for high juice yields and good extraction of aroma precur-
sors. Subsequently, the ß-glycosidase activity transforms 
these odorless glycosylated precursors into free aromatic 
compounds characteristic of the grape variety, thus allow-
ing the production of more intense and complex wines. 
When used in the wine, Enartis Zym Caractère enhances 
aromatic intensity and improves clarification.

Dosage:� 10-30 g/ton in maceration
 30-40 g/100L (2.5-3.4 lb/1000gal)

tArgEt
PAckAgEs 1 kg�

A liquid enzyme with pectolytic and macera-
tive activity, it can be used to clarify musts as 
well as for skin maceration of white grapes.  
Because it has high activity at low pHs (lab-
oratory experiments have shown that at pH 
2.8, over 50% of its clarification action is 
retained), it is recommended for the treat-
ment of musts destined for the production of 
sparkling wine bases and musts from unripe 
grapes.  When used during maceration, it 
increases extraction of aromatic precursors, which will 
enhance the varietal characteristics of the wine.

Dosage:� 1-4 mL/100L (38-150 mL/1000gal) in juice clarification
 10-40 mL/ton in white grape maceration

ACTION OF THE PECTINOLYTIC ACTIVITIES

PECTIN-ESTERASE (PE)
POLY-GALACTURONASE (PG)
PECTIN-LYASE (PL)

PECTIN 
CHAIN

METHANOL

GALACTURONIC
ACID

{
1

2

3

TURBIDITY (NTU)

74

71

FLOTATION TRIALS

20 ppm enzyme, 3 hours contact
+ 100 ppm Hydroclar 30, 250 ppm Sil Floc®, 

500 ppm Bentolit

ENZYME

ENARTIS ZYM QUICK

ENARTIS ZYM 1000 S

VOLUME OF LEES

270 ml

430 ml

ENARTIS ZYM TARGET ACTIVITY IN RELATION WITH JUICE pH

% PECTOLYTIC 
ACTIVITY

120

100

80

60

40

20

0

2.5 2.7 2.9 3.1 3.3 3.5 3.7

ENARTIS ZYM TARGET ENARTIS ZYM 1000 S

pH

ENARTIS ZYM EXTRA
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coulEur
PACKAGES 0.25 kg • 25 kg (for the liquid form)

Powdered pectolytic enzyme with side activities specifi-
cally developed for the maceration of red grapes. It ac-
celerates and intensifies the extraction of polyphenolic 
substances (anthocyanins and tannins in particular) 
contained in grape skins. Wines made with Enartis Zym 
Couleur are therefore richer in phenolic substances, 
more intense and fruity on the nose and more structured 

on the palate. Enartis Zym Couleur also enhances color 
stability and often color intensity. Also available in liquid 
form, it is recommended for the production of young red 
and rosè wines. 

Dosage:� 20-40 g/ton

t-rEd 
PAckAgEs 1 kg�

This liquid enzyme possesses pectolytic and macerative activ-
ities and is resistant to temperatures in excess of 70°C (158°F). 
Therefore, it can be used in musts destined for thermovinifi-
cation to improve extraction and stabilization of color sub-
stances as well as preserve the structure of wines produced 
with this technology. When used in either thermovinification 
or in classic maceration, it is very effective in improving clari-
fication as well as the filterability of must and wine.     

Dosage:� 5-40 mL/ton 

Maturation
ÉlEVAgE

PAckAgEs 0.25 kg�

Enartis Zym Élevage is a powdered pectolytic enzyme that 
has significant ß-glucanase activity. It can accelerate yeast 
cell lysis and increase the mannoprotein content of wines 
matured sur lies. Recent research in various countries has 
demonstrated that the mannoproteins obtained following 
treatment with Enartis Zym Élevage give wine greater stabil-
ity against tartrate precipitation, oxidation and poor color. 

In addition, the mannoproteins improve sensory properties 
by enhancing fullness. Enartis Zym Élevage is also effective 
in improving the filterability of wines obtained from moldy 
grapes.

Dosage:� 2-5 g/100L (0.2-0.4 lb/1000gal)

AroM MP 
PACKAGES 0.25 kg • 1 kg

Enartis Zym Arom MP is a new micro granular prepara-
tion for the maceration of white and red grapes.  The 
secondary hemicellulase and protease activities which it 
possesses, aggressively degrade the cell walls and mem-
branes of grape skins. This action results in the solubiliza-
tion of not only aromatic precursors which are contained 
in the vacuoles, but also of those which are immobi-
lized in the cell wall and membrane structures. Wines 
treated with Enartis Zym Arom MP therefore, present an 
olfactory profile which is characterized by intense pri-
mary aromas of fruit which are complex and persistent.  
When used in red vinification, it enriches the wine with 
polysaccharides and polyphenolic substances which as-
sures gustatory softness and color stability.  

Dosage:� 20-30 g/ton 
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ENZYME

ENARTIS ZYM COULEUR

E2

ENARTIS ZYM BALANCE
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3500
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760
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66
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LEGEND
PG = Polygalacturonase
PL=Pectin-Lyase
GAL=Galactanase
PE=Pectinmethylesterase
PAC=Acid protease
CEL=Cellulase

TABLE 1 - ENZYMATIC ACTIVITY OF THE PREPARATIONS USED, EXPRESSED AS ACTIVITY PER GRAM (u/g)

ENZYME
CONTROL
ENARTIS ZYM COULEUR
E2
ENARTIS ZYM BALANCE
E4

DOSAGE g/100 kg
grapes
NONE
2
2
2
2

20 DAYS MACERATION
T-20
UC-20
NONE
NONE
NONE

SANGIOVESE

TABLE 2 - EXPERIMENTAL DESIGN

E520 nm

15 ott 16 ott 17 ott 18 ott 19 ott 20 ott 21 ott 22 ott

T-8
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E4-8

UC-8

PB-8
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1.2

0.8

0.4

0

FIGURE 1 - EVOLUTION OF RED COLOR DURING MACERATION

FIGURE 2 - COLOUR INTENSITY CHANGES VS. CONTROL DURING AGING TIME

FIGURE 3 - E520 DECOMPOSITION 18 MONTHS AFTER VINIFICATION

FIGURE 4 - EVOLUTION OF TOTAL  AND MONOMERIC ANTHOCYANINS DURING WINE MATURATION
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FIGURE 5 - HUE AND PERCENTAGE OF STABLE PIGMENTS AFTER 4 YEARS

FIGURE 6 - EVALUATION OF WINE PREFERENCE BY FRIEDMAN TEST USING THE WEISS SHEET.
SAMPLES WITH THE SAME LETTER PRESENT NO SIGNIFICANT DIFFERENCES WITH p=0,05
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bAlANcE 
PAckAgEs 0.25 kg� 

Enartis Zym Balance is the culmination of three 
years’ experimentation conducted by the R&D 
Department of Enartis and has resulted in an opti-
mal formulation for the maceration of red grapes. 
It is a powdered pectolytic enzyme containing a 
spectrum of complimentary activities. This product 
extracts polyphenolic substances from the skins, 
resulting in the stabilization of color compounds. 

Enartis Zym Balance allows for the production of wines which 
are not only richer in polyphenolic substances but possess 
greater antioxidant capacity as well.  When evaluated, wines 
made with Enartis Zym Balance appear to have better color, 
aroma complexity, structure and balance. Enartis Zym Balance 
is recommended for the production of big red wines.    

Dosage:� 20-40 g/ton 
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lYso
PAckAgEs 1 kg�

Enartis Zym Lyso is a purified, microgranulated preparation 
of lysozyme. When added to must or wine, it imparts an 
antibacterial activity specifically for the control of malolac-
tic bacteria. It will not interfere with primary fermentation 
or the organoleptic profile of the wine. Enartis Zym Lyso 

can be added as an alternative to sulfur dioxide to control 
the development of malolactic bacteria, even at elevated 
pHs, while still maintaining its activity. 

Dosage:� 10-50 g/100L (0.8-4.2 lb/1000gal)

lysozyme

ENARTIS ZYM QUICK REFERENCE CHART

1000 S POWDER PECTINASE • WHITE JUICE SETTLING • RAPID CLARIFICATION OF JUICE 1-2 g/100L
[0.08-0.2 lb/1000gal]

1000 SL LIQUID PECTINASE • WHITE JUICE SETTLING • RAPID CLARIFICATION OF JUICE 2-3 mL/100L
[76-114 mL/1000gal]

RS LIQUID • DIFFICULT SETTLING
• FLOTATION

• RAPID SETTLING AND CLARIFICATION
• REDUCE THE TIME OF ENZYMATIC CONTACT

1-2 mL/100L
[38-76 mL/1000gal]

QUICK LIQUID PECTINASE • FLOTATION • REDUCE THE TIME OF ENZYMATIC CONTACT 
• INCREASED FLOTATION CAPACITY
• REDUCED VOLUME OF LEES

0.5-2 mL/100L
[19-76 mL/1000gal]

TARGET LIQUID PECTINASE 
HEMICELLULASE

PECTINASE 
HEMICELLULASE

• SETTLING OF LOW pH WHITE JUICE 
• MACERATION OF WHITE GRAPES

• RAPID CLARIFICATION OF THE JUICE 
• INCREASED AROMATIC POTENTIAL

1-4 mL/100L
[38-150 mL/1000gal] IN JUICE
10-40 mL/ton ON GRAPES

EXTRA LIQUID PECTINASE 
HEMICELLULASE

• MACERATION OF WHITE GRAPES • INCREASED AROMATIC POTENTIAL 
• INCREASED PRESS YIELD

20-50 mL/ton

CARACTÈRE POWDER PECTINASE 
HEMICELLULASE
β-GLUCOSIDASE

• MACERATION OF WHITE GRAPES
• TREATMENT OF WINES

• TRANSFORMATION OF ODORLESS AROMATIC 
   PRECURSORS INTO ACTIVE AROMATIC 
   COMPOUNDS

10-30 g/ton

AROM MP POWDER PECTINASE 
CELLULASE
HEMICELLULASE 
PROTEASE

• MACERATION OF WHITE AND RED GRAPES • INCREASED FRUITY AROMATIC POTENTIAL
• REDUCTION OF THE TREATMENT WITH BENTONITE
• REDUCED WINE ASTRINGENCY

20-30 g/ton

COULEUR POWDER 
LIQUID

PECTINASE
HEMICELLULASE
CELLULASE

• MACERATION OF RED GRAPES DESTINED 
   FOR EARLY TO MARKET RED WINES

• IMPROVED COLOR STABILITY
• INCREASED ORGANOLEPTIC BALANCE

20-40 g/ton

T-RED LIQUID PECTINASE
HEMICELLULASE
CELLULASE

• THERMOVINIFICATION AND MACERATION 
   OF RED GRAPES DESTINED FOR EARLY 
   TO MARKET RED WINES

• IMPROVED COLOR STABILITY
• EASIER CLARIFICATION
• INCREASED FILTRATION YIELD

5-40 mL/ton

BALANCE POWDER PECTINASE
HEMICELLULASE
CELLULASE

• MACERATION OF RED GRAPES 
   DESTINED FOR GRAND RED WINES

20-40 g/ton• INCREASED STRUCTURE
• INCREASED POLYPHENOLIC POTENTIAL
• BETTER OLFACTORY COMPLEXITY
• IMPROVED COLOR STABILITY

ÉLEVAGE POWDER PECTINASE 
β-GLUCANASE

• YEAST CELL LYSIS AND CLARIFICATION 
   OF BOTRYTIS AFFECTED WINES

• FASTER AND BIGGER EXTRACTION OF YEAST 
   POLYSACCHARIDES AT THE SUR LIES PHASE
• IMPROVEMENT OF CLARIFICATION AND 
   FILTERABILITY OF BOTRYTIS AFFECTED WINES

2-5 g/100L
[0.2-0.4 lb/1000 gal

LYSO POWDER LYSOZYME • PREVENTION AND DELAY 
   OF THE MALOLACTIC FERMENTATION

• MANAGEMENT OF MALOLACTIC BACTERIA 
   ACTIVITY

10-50 g/100L 
[0.8-4.2 lb/1000 gal

PRODUCT FORM DOSAGEAPPLICATION ENOLOGICAL EFFECTSACTIVITY
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INTRODUCTION
it is known that the extraction of anthocyanins and tannins from red grapes 
takes place during fermentation on skins, and that the extent of extraction 
and the combination of these compounds determines the colour, structure 

and ageing potential of red wines.
Many oenologists have questioned the effectiveness of the use of pectolytic 
enzymes during the maceration of red grapes, especially when maceration 
times of 15-20 days are used.  Castino (1988), Canal-llauberes (1990), 
gigliotti and Bucelli (1993), ducruet et al. (1997), nicolini and Mattivi 
(1997) and Chinnici et al. (2000) proposed the use of pectolytic enzymes 
to increase the extraction of coloured compounds, but the desired effect 
has not always been observed.  amrani Joutei and glories (1994, 1995), 
Villettaz (1996) and ducruet et al. (2000) proposed that extraction of the 
anthocyanins, which are located exclusively in skin cell vacuoles, is due to 
degradation of the proteinaceous portions of cellular membranes caused 

...About Extraction
EFFECT OF THE APPLICATON OF MACERATION ENZYMES ON RED WINE COLOUR STABILITY

...About Enartis zym Quick

uVAzYM 1000 s
PAckAgEs 0.25 kg�

An extremely pure and active powdered pectolytic en-
zyme preparation that is particularly useful for the cold 
settling of must.  UVAZYM 1000 S carries out a mar-
ked hydrolytic action on grape pectins, accelerating 
juice clarification.

Dosage:� 1-2 g/100L (0.08-0.2 lb/1000gal)

uVAzYM 1000 sl
PAckAgEs 20 kg� drum

Uvazym 1000 SL, a highly purified liquid pectolytic 
enzyme, rapidly hydrolyzes grape pectins, accelerating 
the clarification and fining processes. This ready-for-
use product decreases the time required for juice cla-
rification and gives good compacting of lees. Uvazym 
1000 SL’s liquid state makes it particularly useful for 
automatic in-line dosing.

Dosage:� 2-3 mL/100L (76-114 mL/1000gal)

the technique of flotation is based on the physical law of stokes: an enzyme specific for flotation 
should: Quickly reduce juice vis-
cosity (the time of contact is often 
lower than 6 hours) therefore it 
should have a high Pl content.

Be effective at quite low tem-
perature (< 18°C)

Cause only a partial hydrolysis 
of pectins: 
pectins must be hydrolyzed to reduce 
juice viscosity but they can keep a di-
mension of flocs that help their lift to 

the surface. this means that an enzyme specific for flotation must 
have a balanced Pg and PE content.

Enartis Zym Quick contains more than 200 units Pl/g while clas-
sic pectolytic enzymes contain only 70-90 units Pl/g. therefore, it 
allows you to obtain a clear juice very quickly. it helps the action 
of the fining agents (gelatin, silica sol and bentonite) and it guar-
antees the formation of compact lees perfectly separated from the 
clear juice.

HOW TO USE ENARTIS Zym QUICK
Dosage: usually  0.5-2 ml/100l (19-76 ml/1000gal). it’s recom-
mended to do trials with a mini flotation equipment in order to 
evaluate the right dosage of enzyme and fining agents. at pH >3.8 
flocs formation is difficult even after hydrolysis of pectins. in this 
case, reduce the pH if possible, or increase the dosage of enzyme.

factors influencing flotation are:
Viscosity: it must be reduced because it slows down flocs lift to 
the surface. Viscosity depends on
•	temperature:	higher	the	temperature,	lower	the	viscosity.	But	at-
tention: higher the temperature, lower gas solubility; 
•	pectins	content.

Solids: they must be < 10% 

Flocs diameter: greater the dimension quicker the lift to the surface. 

Difference of density: it depends on the gas capability to adhere to the flocs 
surface that means that it depends on the fining agents applied in flotation. 

Fining agents: 
•	pectolytic	enzymes
•	gelatin
•	bentonite
•	silica	sol

ACTION OF THE PECTINOLYTIC ACTIVITIES
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= flocs speed

= flocs diameter

= gravitational acceleration

= liquid viscosity

= difference of density  
 between liquid and solids

ENZYME SPECIFIC FOR MUST FLOTATION

•	PL quickly reduces juice viscosity.
•	PG completely hydrolyzes pectins but only after that  PE  has eliminated
 methanol residues. 

know more

know more



11

EN
z

Y
M

Esby sulphur dioxide addition.  tannins found in vacuoles may be attached to 
the vacuolar membranes and to the polysaccharides of the cell wall.  it is 
possible that pectinolytic enzymes might favour the extractability of upper-
middle molecular weight tannins, thus improving the structure of the wine.  
the presence of side activities in pectolytic enzyme formulations, such as 
cellulases, hemicellulases and proteases, may also allow better extraction 
of grape polysaccharides, with positive effects on wine structure (doco et. 
al., 1995). 
Enartis and the institute of oenology at gaiole in the Chianti region have 
conducted experiments using sangiovese grapes to gain understanding of 
the role of maceration enzymes during the production of red wines.  the 
following parameters were examined:
1. the effect on wine colour of four enzymatic preparations containing 
side activities.  two of the enzymes were commercially available products 
(Enartis Zym Couleur (uC) and Enartis Zym Balance (PB)), and two were 
experimental preparations.
2. the effect of enzymatic treatment during extended skin contact.
3. the development of colour and sensory characters over time during wine 
storage.
EXPERImENTAL DESIGN AND mETHODOLOGy
the formulations used are characterized by their enzymatic activity ex-
pressed in units per gram of product (u/g), as shown in table 1.

table 2 shows the enzyme additions that were made to each trial.  Enzyme 
additions were made to 4 trial batches that were processed using 8 days of 
skin contact.  a trial was also carried out using 20 days of skin contact with 
one enzyme preparation, Enartis Zym Couleur.  Control batches with 8 and 
20 days of skin contact to which no enzyme was added were also set up.

Each trial was conducted using 100 kg of sangiovese grapes from a ho-
mogenously mixed batch of fruit. 50 ppm of sulphur dioxide was added to 
each portion of must after crushing.  300 ppm of selected yeast was added 
to each portion of must three hours after the addition of sulphur dioxide. 
fermentation was carried out in 120 litre stainless steel tanks.
the caps in the fermenting wines were punched down twice per day.  the 
skins were soft pressed and the press wine was blended with the free run 
wine.  selected malolactic bacteria were added to the wine after racking.
at the end of the malolactic fermentation, anthocyanins content and colour 
were measured.  in particular, the following parameters were monitored, as 
described by di stefano et al. (1989; 1997) and glories (1984):
1. total polyphenols as (+) catechin (mg/l).
2. optical density at 420, 520 and 620 nanometers (E420, E520, E620). 

Colour hue was determined by the ratio E420/E520 and the colour inten-
sity was determined by adding the values obtained for E420 and E520.

3. total anthocyanins index in mg/l and the monomeric anthocyanins index
by elution from PVP with acidified ethanol.

4. the change in E520 reflecting the following components: dal (monomeric 
anthocyanins), dat (polymerized pigments decolorized by sulfur dioxide) 
and dtat (polymerized pigments incapable of being decolorized by sul-
fur dioxide).

sensory analyses were conducted after the wine had been in the bottle 
for 6 months, approximately 1.5 years after vinification.  the tasting panel 
consisted of 8 expert judges.  the Weiss non-structured tasting sheet was 
used.  the results were subjected to the friedman test (Conover, 1980) and 
the minimum significant difference between wines was determined with 
p=0.05.
RESULTS AND DISCUSSION
during fermentation, the absorbance at 520 nm (E520) was monitored.  
the results are shown in figure 1.  the differences seen early in the macera-
tion were small and not significant in all cases, except uC-8 at the end of 
fermentation.  the same result occurred with the fermentations using 20 
days of skin contact.  these results confirm that enzymatic treatments do 
not significantly affect the extractability of anthocyanins during fermenta-
tion on skins.

However, the results of the trials show that enzymatic treatments are effec-
tive in maintaining colour stability during ageing, as indicated by colour hue 
and colour intensity.  it appears that a prolonged maceration time also has 
a positive effect on these parameters.  in this trial, the wines treated with 
enzymes and/or long maceration had 20% more colour intensity than the 
control wine after 18 months of storage (fig 2).  the enzymatic prepara-
tions that were added appear to have resulted in the formation of a larger 
amount of polymerized pigments, giving results similar to those obtained 
for wines subjected to prolonged maceration. four years after vinification, 
the differences in colour intensity were reduced, but the colour intensity of 
the enzyme treated wines was still 10% higher than the control.

four months after vinification, the absorbance at 520 nm indicated that 
in all of the experimental wines, in excess of 50% of the pigment was af-
fected by so2.  a different picture emerged after 18 months in storage (fig 
3).  Here, the absorbance at 520 nm shows that monomeric anthocyanins 
(dal) are responsible for a small part of the colour and approximately 50% 
of the pigments are not affected by so2 (dtat).

as can be see in figure 4, 48 months after vinification, the quantity of free 
anthocyanins is very low, and 80% of the colour is composed of stable 
pigments (dtat).  
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TABLE 1 - ENZYMATIC ACTIVITY OF THE PREPARATIONS USED, EXPRESSED AS ACTIVITY PER GRAM (u/g)

ENZYME
CONTROL
ENARTIS ZYM COULEUR
E2
ENARTIS ZYM BALANCE
E4

DOSAGE g/100 kg
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2
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2
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20 DAYS MACERATION
T-20
UC-20
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NONE
NONE
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FIGURE 1 - EVOLUTION OF RED COLOR DURING MACERATION

FIGURE 2 - COLOUR INTENSITY CHANGES VS. CONTROL DURING AGING TIME

FIGURE 3 - E520 DECOMPOSITION 18 MONTHS AFTER VINIFICATION

FIGURE 4 - EVOLUTION OF TOTAL  AND MONOMERIC ANTHOCYANINS DURING WINE MATURATION

8 DAYS MACERATION
T-8
UC-8
E2-8
PB-8
E4-8

EXPERIMENTAL CODE

1.05

1

0.95

0.9

0.85

0.8
T-8

Hue

UC-8 E2-8 PB-8 E4-8 UC-20

dTAT

T-20
0

10

20

30

40

50

60

70

%

60

10

0
T-8

a

T-20 E2-8 UC-8 E4-8 UC-20 PB-8

55
50

45
40
35

30
25
20

15

5

b b
bc bc c

d
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the hue of the enzyme treated wines (degree of brownness) was lower 
than the control (fig. 5). since the best conditions for colour after ageing 
result when the stable pigments are high and the hue is less than 1, wines 
made under uC-8, uC-20 and PB-8 conditions present the best colour 
characteristics. the use of enzymes gave an increase in total polyphenols 
up until 18 months, regardless of whether 8 or 20 days of maceration were 
used. after 48 months, the same phenol content was seen in both the con-
trol wines and wines treated with enzymes.

SENSORy EVALUATION
the wines from all fermentations treated with enzymes were found to 
be better than the control (t-8).  the control exhibited less structure, less 
delicacy, simple aroma notes and a dull hue (fig 6) when compared to 
the enzyme treated wines. the wine made with Enartis Zym Balance (PB-
8) exhibited a significant improvement in complexity and was judged the 
best overall. lengthening of the maceration time also gave interesting re-
sults. Maceration time of 20 days (t-20) resulted in wines superior to those 
made using shorter times (t-8).  the enzymatic treatment with Enartis Zym 
Couleur (uC-20) produced wines that are very structured and significantly 
superior to the control wine macerated for 20 days without enzymes.

CONCLUSIONS
the most important effect of the addition of enzymatic preparations during 
maceration is increased colour stability, reflected by greater colour intensity 

and lower hue at 18 months after vinification.  the addition of enzymes did 
not have a large influence on the quantity of anthocyanins extracted during 
fermentation.  it appears, however, that the use of enzymes has allowed the 
extraction of greater quantities of tannins, thus leading to the formation of 
greater quantities of stable polymerized pigments.

the use of enzymes has produced wines with enhanced sensory properties, 
particularly in terms of structure, fullness, balance and aroma complexity.
lengthening of the maceration time to 20 days in the absence of enzymes 
yielded wines that were comparable in quality to those made using enzyme 
additions and 8 days of maceration.  By using enzyme treatment, wines can 
be produced in a shorter period of time, with less cost, tank space, refrigera-
tion and labour. the wine to which Enartis Zym Couleur (uC-20) was added 
was found to be better than the 20 day maceration control (t-20). this 
indicates that enzyme addition has a positive effect even when it is used 
with long maceration times. 
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it is well known that polysaccharides in grape juice and wine clog filters. 
this fact has repercussions in terms of cost and on the wine filtration proc-
ess, especially in the case of young wine production. the polysaccharides 
that are clogging the filters, present in wine made with healthy grapes, 
are mostly pectins originated from the grape cell walls. the loss of colloidal 
properties is the consequence of hydrolysis catalyzed by enzymes like pecti-
nases but also cellulases and hemicellulases. 
during the 2006 harvest the enzymatic preparation Enartis Zym t-red was 
tested in order to evaluate the effect of its application during red grape 
maceration on wine filterability.
EXPERImENT DESIGN 
the experiment was carried out at the “il tralcio srl” winery located at 
Bricherasio in turin Province. 
the enzyme used, Enartis Zym t-red, is a pectolitic enzyme, with comple-
mentary cellulase and hemicellulase activities, recommended for macera-
tion and thermal maceration of red grapes. in this trial, the enzyme addition 
during maceration has been evaluated in relation to its consequences on
•		wine	phenolic	composition
•		wine	filterability
•		wine	organoleptic	quality.

the fermenters used in the experiment have a capacity of 800 hl and are 
equipped with temperature control (max 30 °C). the samples collected during 
maceration have been frozen and stored until their analysis. 
a test to determine ease of filtration was carried out with a depth filter with 
a filtration surface of 5 m2. filtration was applied as following:

•		precoating:	10	kg	of	cellulose	adjuvant
•		accretion:	6	+	6	kg	course	diatomaceous	earth	
•		filtered	wine	volume:	100	hL	for	each	treatment

the experiment design is shown in figure 1, meanwhile table 1 summa-
rizes the operation notebook. 

...About Enartis zym t-red
USE OF ENZYMATIC PREPARATION IN RED WINE MACERATION AND ITS EFFECT ON WINE FILTRATION

GRAPE RECEIPT:  
GRAPE BLEND PINEROLESE DOC

mACERATION - DAILy SAmPLING 
AFTER THE EVENING PUmPING OVER: STORE AT 2-3 °C

WINE RAKING
 SAmPLING

AFTER mLF
SAmPLING 

COmPARISON FILTRATION yIELD

CONTROL 
˜ 70.000 kg

ENZymE TREATmENT
˜ 70.000 kg

FILLED TANK: 
HOmOGENIZATION OF THE TOTAL mASS  

By PUmPING OVER
saMPling EE-1, tt-1

TT EE

Homogeneous mass repartition (y shape hose)

FILLED TANK:  
ADDITION OF THE 2ND DOSE OF ENZymE  

(1 mL/100 kg OF TOTAL GRAPE)  
DURING PUmPING OVER

addition of the 1st dose of EnZyME 
(1 ml/100 kg of grape) when 50%  
of the total mass was reached.

ANALySIS
Basic Parameters

ANALySIS
Colour extraction

ANALySIS

ANALySIS
Phenolic Compounds
Basic Parameters

figurE 1 - EXPEriMEnt dEsign

taBlE 1 - oPErations notEBooK (dd.mm.yyyy)
DATE HOUR DESCRIPTION

29.09.2006 9.00 CrusH BEgins (PinErolEsE rosso doC graPE BlEnd 
  WitH aBout 50% of BarBEra graPE)
 15.00 + 1 kg PotassiuM MEtaBisulfitE
 17.30 + 5 kg aCtiVE dry yEast + 3 kg tanEnol rougE 
  + 4 kg suPErVit
 18.30 + 2 kg PotassiuM MEtaBisulfitE
 19.40 trEatMEnt EE: + 700 ml Enartis ZyM t-rEd
30.09.2006 10.00 + 1 kg PotassiuM MEtaBisulfitE
 14.30 + 5 kg aCtiVE dry yEast + 3 kg tanEnol rougE 
  + 4 kg suPErVit
 17.30 + 2 kg PotassiuM MEtaBisulfitE
 19.00 total Mass aBout 7 ton, trEatMEnt EE: 
  + 700 ml Enartis ZyM t-rEd
01.10.2006 9.00 PuMPing oVEr BEgins (30 Min EVEry 6 Hours)
05.10.2006 20.00 PuMPing oVEr Ends
06.10.2006 16.00 raKing, + 4 kg tanEnol rougE, 
  sCalE doWn to 400 hl for EaCH trEatMEnt
08.10.2006  CHaPtaliZation
21.11.2006  raKing, + 50 mg/l PotassiuM MEtaBisulfitE
0 4.01.2007  raKing, + 40 mg/l PotassiuM MEtaBisulfitE
15.02.2007  raKing, + 30 mg/l PotassiuM MEtaBisulfitE
28.02.2007  filtration
NOTES
TT= control; EE=enzyme addition
TANENOL ROUGE: preparation with hydrolysable and condensed tannins
SUPERVIT: yeast nutrient

af KinEtiCs

Maceration time (hours)

EE tt

figurE 2 - alCoHoliC fErMEntation EVolution during MaCEration
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figurE 3 - total antHoCyans EVolution during MaCEration
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RESULTS
Chemical and phenolic composition of wines
alcoholic fermentation occurred regularly in the two treatments during skin 
maceration, as shown by the ethanol evolution in figure 2. after chaptali-
zation, carried out right after the first raking, the fermentation progression 
showed to be better in the tt treatment. 

total anthocyans (at) and non-anthocyanic flavonoids (fna) extraction ki-
netics during maceration phase do not seem to highlight significant differ-
ences between treatments (figures 3 and 4). the initial decrease observed for 
both parameters is most likely due to the non complete homogeneity of the 
mass, as a consequence of the time required for the grape reception (about 
36 hours). the amount of total flavonoids reached at the drawing off (about 
2550 mg/l in both treatments) are enough to assure a sufficient structure to 
the wine, suitable for a product essentially produced from Barbera grapes.

the major analytical parameters measured at racking and at the time of filtration 
are showed in table 2. Malolactic fermentation has been completed one month af-
ter the drawing off. the two treatments seem slightly different in their total acidity. 

know more
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the data on the phenolic composition of the wines are resumed in table 3. 

a notable reduction of the anthocyanic composition was recorded, 
about 50% of the initial content in just a little less than five months. 
the total anthocyans absolute values (at) are slightly higher in the tt 
treatment but the fraction of combined anthocyans is higher in the 
treatment EE. after filtration, the analysis of the tannins in the sam-
ples is highlighting a higher content in proanthocyanidins (PC) and 
a lower content in flavans reactive to vanillin (frV) in the EE treat-
ment compared with the control. the corresponding value frV/
PC, inversely related to the average degree of polymerization is 
therefore slightly lower in the EE compared to the tt treatment. a 
low value of this corresponds to less aggressive astringent tannins. 

Colour fraction index at pH 0 (di stefano et al., 1997) is providing 
information on the binding status of the pigments (table 4). there is 
evidence that the enzymatic treatment, within even a few days after 
devatting, produces a higher concentration of polymerized fractions 

(dtat) which remain stable during storage. after filtration a decrease 
of the dtat’ and PP values was observed. due to retention of mac-
romolecules of higher dimensions the polymerized fraction altogether 
(dat’ and dtat’) are greater in EE after filtration.    

the colour evolution after 5 month from the draw off is summarized in 
table 4 by the classical colour index of glories (iC’and tC) and CiElaB. 
the colour intensity (iC’) and the colour hue (tC) in the two treatments do 
not highlight significant differences. Moreover, it is possible to note how 
filtration caused a reduction of the glories index values coherently with 
what was already observed for the polymeric pigments. analysing the CiE-
laB results, it is possible to observe a prevalence of the yellow component 
(b*) in the tt treatment reflecting in the hue (h*) which appears less red 
than when the enzymatic preparation was used. Moreover the EE treat-
ment showed lower l* (lightness) and also lower chroma (C*), inversely 
correlated with the colour intensity. 

Filterability 
the critical pressure above which it is convenient to interrupt the filtration 
cycle, as indicated by the filter operator, is about 3.6 bar. this value was 
reached after 75 hl of control wine were filtered, that is 25% lower than 
the EE wine with a similar pressure evolution. the duration of the filter 
cleaning cycle has been evaluated as much as 20 minutes. in an operative 
context, for a batch of 400hl, is reasonable to hypothesise that 5 cycles of 
filtration are necessary for a wine like the control wine whereas only 4 are 
necessary for a wine treated with the enzyme Enartis Zym t-red. therefore, 
with a similar flow, the operation time can be reduced by 20%.  the cost 
difference is shown in table 5. in this trial the technological operations have 
been carried out in parallel therefore the differences are essentially due to 
the use of enzymatic preparation, to the product and to the filtration time. 

in reality other factors are contributing to the cost difference like the incre-
ment of the not easy to quantify maintenance and amortization quotes, due 
to the higher equipment usage. finally, it is necessary to point out that the 
lower consumption of diatomaceous earth contributes to a sound working 
environment, a less tangible cost. the costs of enzyme treatment was re-
duced due to the lower amount of operations that have to be carried out.

non-antHoCyaniC flaVonoids
(fna)

Maceration time (hours)

EE tt

figurE 4 - non-antHoCyaniC flaVonoids EVolution during MaCEration
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analytiCal ParaMEtErs MEasurEd 
at draWing off and at filtration

SAmPLE 
CODE 

DATE ALCOHOL
%VOL

pH TOTAL
ACIDITy (g/L)

TARTARIC
ACID (g/L)

mALIC 
ACID (g/L)

NOTES

EE-10 10-oct 11.0 3.35 7.9 3.7 1.6 drawing off

EE-Pf 28-feb 13.0 3.45 6.0 2.4 - Before 
filtration

EE-df 28-feb 13.0 3.45 6.0 2.4 - after 
filtration

tt-10 10-oct 12.2 3.39 7.6 3.6 1.5 drawing off

tt-Pf 28-feb 12.8 3.46 5.5 2.2 - Before 
filtration

tt-df 28-feb 12.8 3.44 5.4 2.3 - after 
filtration

taBlE 2

PHEnoliC CoMPound froM draWing off
to filtration

SAmPLE 
CODE 

DATE AT 
(mg/L)

Am 
(mg/L)

% AC FT 
(mg/L)

FRV 
(mg/L)

PC 
(mg/L)

FRV/PC

EE-10 10-oct 745 342 54.1 2389 - - -

EE-11 21-nov 448 279 37.7 2117 - - -

EE-12 20-dic 461 264 42.7 1835 - - -

EE-before 
filtr.

28-feb 358 207 42.1 1813

EE-after 
filtr.

28-feb 347 209 39.8 1776 795 2684 0.296

tt-10 10-oct 766 504 34.2 2401 - - -

tt-11 21-nov 480 329 31.4 2214 - - -

tt-12 20-dic 490 316 35.5 1936 - - -

tt-before  
filtr.

28-feb 401 247 38.4 1944 - - -

tt-after  
filtr.

28-feb 396 243 38.6 1930 829 2560 0.324

taBlE 3

at= total anthocyans; aM= monomeric anthocyans; aC= bound anthocyans; 
ft= total flavonoids; frV= flavans reactive to vanillin; PC= proanthocyanidins

ControlEnzyme treated wine

volume (hl)

p(bar)

0 60 80 100

1,0

2,0

5,0

3,0

4,0

4020 75

PrEssurE EVolution in funCtion
of tHE filtErEd VoluME 

figurE 5

(the arrows are indicating the critical pressure above which is convenient  
tointerrupt the filtration cycle; red line represent the enzyme while yellow is control)

Colour CHaraCtEristiCs: CiElaB and gloriEs
Colour indEX BEforE (Pf) and aftEr filtration (df) 

SAmPLE L* a* b* h*(°) C* IC
(1cm)

TC %
yellow

% 
red

%
blue

EE-Pf 7.64 37.22 13.15 19.5 39.48 13.60 0.600 32.9 54.9 12.2

EE-df 9.52 40.23 16.39 22.2 43.44 13.32 0.591 32.8 55.5 11.7

tt-Pf 8.05 37.76 13.85 20.1 40.22 13.57 0.580 32.4 55.8 11.8

tt-10 10.39 41.38 17.87 23.4 45.08 13.12 0.570 32.2 56.5 11.2

taBlE 4
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Enartis Zym lyso is a pure lysozyme-based preparation. add-
ing Enartis Zym lyso to musts or wines can inhibit lactic acid 
bacteria development and help prevent malolactic fermenta-
tion.  Moreover, an appropriate addition of Enartis Zym lyso 
assures:

SAFE AND COmPLETE ALCOHOLIC FERmENTATIONS
the addition of Enartis Zym lyso to must or wine during pri-
mary yeast fermentation reduces the malolactic bacteria popu-
lation. this means that the onset of malolactic fermentation is 
avoided at the critical moment when bacterial metabolism can 
form volatile acidity. Volatile acidity production by bacteria dur-
ing yeast fermentation can have dangerous consequences both 
for yeast development and wine quality.
Enartis Zym lyso is particularly recommended for musts with 
high pH or must derived from grapes in poor condition, as well 
as any other application where the control of contamination by 
lactic acid bacteria is critical.

GREATER COLOUR INTENSITy AND STABILITy 
When added in the last phases of the alcoholic fermentation, 
Enartis Zym lyso prevents and slows the onset of malolactic 
fermentation.  Consequently, the winemaker has the oppor-
tunity to apply microxygenation or other techniques in order 
to maximize color stabilization before malolactic fermentation 
starts.  Enartis Zym lyso is ideal for this application because, 
unlike sulfur dioxide, it doesn’t affect the subsequent selected 
bacterial inoculation.  it also doesn’t react with anthocyanins, 

making these compounds available to form stable and colored 
complexes with tannins.  as an inhibitor of malolactic bacteria, 
Enartis Zym lyso can also partially replace so2 after malolactic 
fermentation.  this allows lower so2 additions to be made, giv-
ing less anthocyanin bleaching and, consequently, better color 
intensity.

PRESERVATION OF WINE QUALITy 
after the breakdown of malic acid is complete, malolactic bac-
teria can metabolize other compounds in wine, forming side 
products such as diacetyl which are not always desired by the 
winemaker.  this depends on the bacterial strains present and 
the compounds available in the wine for bacterial metabolism. 
the formation of undesirable byproducts is more frequently 
found during spontaneous malolactic fermentation.
another undesirable consequence of the spontaneous growth 
of malolactic bacteria is the production of biogenic amines, 
derived from the bacterial metabolism of amino acids.  Wines 
that contain high levels of biogenic amines may be rejected by 
some customers.
the application of Enartis Zym lyso after malic acid consump-
tion is completed inhibits bacterial metabolism and maintains 
the original quality of the wine.

PRODUCTION OF HEALTHy WINES 
Enartis Zym lyso can partially replace so2 additions because of 
its activity against lactic acid bacteria. this allows the reduction 
of so2 additions, a move that is welcomed by the market.

...About Enartis zym lyso
ENARTIS ZYM LYSO: MORE THAN A BRAKE ON MALOLACTIC FERMENTATION

the duo-trio has been used to highlight the sensory differences between 
treatments; the results are showed in figure 6. a considerable number of 
judges who paired the sample in the correct way, attributed their answer to 
increased softness of enzyme treated wine 

CONCLUSIONS
in summary results indicate the following effects of Enartis Zym 
t-red enzyme:
1.  promotion of anthocyanins binding. this binding resulted in production  of 

more stable colour. the colour stabilization was enhanced with the ageing;
2. shortened time needed for filtration;
3. enzyme treatment was more cost effective; 
4. using Enartis Zym t-red contributes to superior organoleptic quality 
 of treated wines.
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duo-trio tEst rEsults

JudgEs 38

CorrECt MatCHEs 22

MiniMal nuMBEr of CorrECt MatCHEs  (P = 0.05) 25

taBlE 6

Cost diffErEnCE BEtWEEn Control and EnZyME 
trEatMEnt BasEd on 400hl HyPotHEsiZing

5 CyClEs for tt and 4 CyClEs for EE. 
OPERATION/PRODUCT AmOUNT UNITARy COST 

(€)
CONTROL 

TREATmENT 
COST (€)

ENZymE 
TREATmENT 

COST (€)

Enzyme Enartis Zym t rEd 0.8 l 78.90 - 63.12

Precoating 10 kg 2.01 20.10 -

diatomaceous earth 12 kg 0.94 11.28 -

Wine loss
(1.5 l/kg diatomaceous earth)

18 l 1.27 (bulk wine) 22.86 -

operator 1.5 hours 18.00 27.00 -

Electricity 0.60 -

diatomaceous earth
waste treatment

22 0.50 11.00 -

92.84 63.12

Difference (EE-TT) -29.72

Difference per hL -0.0743

Total

taBlE 5

know more
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and Fermentation Aids 
The positive effect of a successful fermentation on the 
quality of wine has been clearly demonstrated. 
It is well known, however, that some treatments or con-
ditions (such as fruit condition, fruit maturity and juice 
clarification) can have a negative impact on the progress 
of fermentation. The use of yeast nutrients allows these 
difficulties to be overcome, making up for nutrient de-
ficiencies in juice and must. This facilitates a consistent 
and complete fermentation. 

The management of yeast nutrition is a key element for 
the production of quality wines. Enartis operates a micro-
biological laboratory entirely dedicated to oenology. This 
ensures that Enartis has developed a range of nutrients 
that meet the needs generated by different varieties and 
wine making techniques. Optimal yeast nutrition leads 
to a consistent and complete fermentation. A cleaner 
aroma profile can also be obtained by limiting the pro-
duction of sulfuric compounds.

NutriFErM ENErgY
PACKAGES 1 kg • 10 kg

Nutriferm Energy provides α-amino acids, trace ele-
ments and mineral salts naturally contained in the yeast 
cell. The addition of nutrients and vitamins are strategic 
in the initial phases of yeast multiplication, when exter-
nal elements such as alcohol, sulfur dioxide and lack of 
oxygen have not intervened yet to modify yeast metab-
olism and its ability to select nutrients. That is why Nu-
triferm Energy is recommended during the preparation 
of the pied de cuve and at yeast inoculation. Because 
of its nutritional and energetic contributions, it short-
ens the lag phase, prevents the formation of hydrogen 
sulfide and acetic acid, and increases the production of 
glycerol and polysaccharides.

Dosage:� 5-15 g/100L (0.4-1.2 lb/1000 gal) 

NutriFErM stArt
PAckAgEs 10 kg�

Nutriferm Start is a complex nutrient containing 
bibasic ammonium phosphate, cellulose and 
thiamine (vitamin B). Nutriferm Start enriches 
must with all the elements and nutrients neces-
sary to promote yeast propagation and metabo-
lism along with facilitating a rapid start to the 
fermentation process. Its use enables each yeast 
strain to display the physiological features for 
which it was chosen and prevents the biosyn-
thesis of unwanted compounds. The cellulose 

contained in Nutriferm Start acts as a yeast support and 
plays a detoxicant role as it binds with medium chain fatty 
acids (C8, C10) and their esters. This feature is particularly 
useful for restarting sluggish or stuck fermentations.

Dosage:� 20-35 g/100L (1.7-2.9 lb/1000 gal)

NutriFErM AroM
PACKAGES 1 kg • 10 kg

A nutrient 100% obtained from yeast derivatives. Nutri-
ferm Arom provides high quantities of amino acids that 
can be used as precursors for the synthesis of aromatic 
compounds. In fact, when it’s used in combination with 
a yeast that has the metabolic pathways necessary to ex-
ploit this aminoacidic heritage, Nutriferm Arom signifi-
cantly increases the aromatic intensity and complexity 
of the wine.

Dosage:� 20-30 g/100L (1.7-2.5 lb/1000 gal) 

NutriFErM sPEciAl
PACKAGES 1 kg • 10 kg

Nutriferm Special contains ammonium phos-
phate, thiamine and purified yeast cell walls. It 
is designed to facilitate the alcoholic fermenta-
tion and to prevent stuck fermentations. It gives 
the yeast all of the substances which it needs to 
avoid conditions of metabolic stress. It stimulates 
yeast metabolism, assuring the production of 
clean, intense aromas and prevents the forma-
tion of undesired odors.

Dosage:� 30-50 g/100L (2.5-4.2 lb/1000gal)
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PACKAGES 1 kg • 10 kg

suPErlis 
PACKAGES 1 kg • 25 kg

Alcohol and high temperatures are the main 
factors which are responsible for stuck fer-
mentations. These factors cause degradation 
of the cellular membrane of the yeast which 
result in the loss of the ability to use sugar. 
The addition of Nutriferm Advance at 1/3 of 
the way into the fermentation prevents irreg-
ular kinetics while maintaining an efficient 
sugar transport system until the fermentation 
is complete. A complex additive made from yeast hulls, 
ammonium phosphate and cellulose, it helps the yeast 
with alcohol tolerance and exerts a detoxifying action, 
thus assuring optimal aroma cleanliness while prevent-
ing the formation of hydrogen sulfide.

Dosage:� 20-30 g/100L (1.7-2.5 lb/1000 gal)

Biological coadjunct obtained from yeast hulls. When 
used during the alcoholic fermentation, Superlis pre-
vents the appearance of reductive characters and acts as 
a detoxifying agent, removing substances that can slow 
yeast metabolism. 

Dosage:� 5-40 g/100L  (0.4-3.3 lb/1000 gal) 

Enartis has a wide range of nutrients. the reason for this assortment 
is to provide solutions to many differing must conditions, a result of 
grape variety, vintage conditions, cultural practices used in the vine-

the following table shows the composition of the various nutri-
ents, the concentration (mg/l) of magnesium and yeast available 
nitrogen (yan), the type of nitrogen supplied, the recommended 

...About Yeast Nutrients
A WIDE RANGE OF NUTRIENTS

PROPORTIONAL TO JUICE CLARITY • STIMULATE CELL GROWTH
• LIMIT VOLATILE ACIDITY PRODUCTION
• MAINTAIN THE RIGHT FLUIDITY 
   OF THE CELL MEMBRANE

PROPORTIONAL TO SUGAR CONTENT
AND JUICE TURBIDITY

• IMPROVE YEAST RESISTANCE 
   TO ALCOHOL 

10-20 mg/L • ALLOWS THE SYNTHESIS OF STEROLS
• IMPROVES YEAST RESISTANCE 
   TO ALCOHOL

FATTY ACIDS
C16-C18

STEROLS

OXYGEN

• CLEAN JUICE

• CLEAN JUICE
• LACK OF OXYGEN AT HALF WAY THROUGH FERMENTATION

• CLEAN JUICE 
• REDUCTIVE WINEMAKING TECHNIQUE

200-250 mg/L • STIMULATES YEAST GROWTH
• MAINTAINS YEAST CAPABILITY 
   OF CONSUMING SUGAR

• STIMULATES CELL GROWTHPROPORTIONAL TO THE QUANTITY
OF NITROGEN IN THE MUST

NITROGEN

THIAMINE

• ADVANCED GRAPE MATURATION
• BOTRYTIS CINEREA
• LONG PRE-FERMENTATION PHASE
• MICROBIOLOGICAL CONTAMINATION

• BOTRYTIS CINEREA
• LONG PRE FERMENTATION PHASE
• MICROBIOLOGICAL CONTAMINATION

YEAST NUTRIENT EFFECTS ON YEAST METABOLISMLIMITING FACTORSDOSAGE

PRODUCT COMPOSITION
MAGNESIUM YAN

TYPE OF NITROGEN APPLICATIONS

(mg/L) (mg/L)
NUTRIFERM ENERGY

NUTRIFERM START AMMONIUM PHOSPHATE
CELLULOSE
THIAMINE

INORGANIC

NUTRIFERM SPECIAL AMMONIUM PHOSPHATE
YEAST HULLS
THIAMINE

ORGANIC
INORGANIC

WHITE AND ROSÉ VINIFICATION
STUCK FERMENTATION

WHITE AND ROSÉ VINIFICATION

NUTRIFERM ADVANCE YEAST HULLS
CELLULOSE
AMMONIUM PHOSPHATE

ORGANIC
INORGANIC

ASSURING A COMPLETE FERMENTATION
PREVENTING THE PRODUCTION 
OF SULFUR COMPOUNDS
STUCK FERMENTATION

ORGANIC DIFFICULT CONDITIONS OF FERMENTATION
PIED DE CUVE
STUCK FERMENTATION

NUTRIFERM AROM YEAST HULLS
THIAMINE

YEAST HULLS
THIAMINE

ORGANIC STIMULATING THE PRODUCTION 
OF FERMENTATION AROMAS

CLEAN WHITE AND ROSÉ JUICE (NTU<100)

MIN 30 g/100L
(2.5lb/1000 gal)

MIN 20 g/100L
(1.7lb/1000 gal)

< 150

< 12%

NUTRIFERM SPECIAL

POTENTIAL ALCOHOL DOSAGEINOCULATION*

MAX 50 g/100L
(4.2lb/1000 gal)

> 150 NUTRIFERM SPECIAL MAX 50 g/100L
(4.2lb/1000 gal)

DOSAGE

NUTRIFERM ADVANCE
MIN 30 g/100L
(2.5lb/1000 gal)

MIN 20 g/100L
(1.7lb/1000 gal)

< 150

> 12%

NUTRIFERM ENERGY 10 g/100L
(0.8lb/1000 gal)

> 150 NUTRIFERM ENERGY 5 g/100L
(0.4lb/1000 gal)

1/3 FERMENTATIONYAN

CONTRIBUTION PER 100 ppm
ADDITON OF NUTRIENT

CLOUDY WHITE AND ROSÉ JUICE (NTU>100)

MIN 30 g/100L
(2.5lb/1000 gal)

MIN 20 g/100L
(1.7lb/1000 gal)

< 150

< 12%

NUTRIFERM START

POTENTIAL ALCOHOL DOSAGEINOCULATION*

MAX 30 g/100L
(2.5lb/1000 gal)

> 150 NUTRIFERM START MAX 30 g/100L
(2.5lb/1000 gal)

DOSAGE

NUTRIFERM ADVANCE
MIN 30 g/100L
(2.5lb/1000 gal)

MIN 20 g/100L
(1.7lb/1000 gal)

< 150

> 12%

NUTRIFERM ENERGY 10 g/100L
(0.8lb/1000 gal)

> 150 NUTRIFERM ENERGY 5 g/100L
(0.4lb/1000 gal)

1/3 FERMENTATIONYAN

RED MUST

MIN 300 g/ton

MIN 200 g/ton

< 150

< 12%

NUTRIFERM START

POTENTIAL ALCOHOL DOSAGEINOCULATION*

MAX 300 g/ton

> 150 NUTRIFERM START MAX 300 g/ton

DOSAGE

NUTRIFERM ADVANCE

MIN 300 g/ton

MIN 200 g/ton

< 150

> 12%

NUTRIFERM ENERGY 100 g/ton

> 150 NUTRIFERM ENERGY 50 g/ton

1/3 FERMENTATIONYAN

2

2

/

0,8

0,8

13

13

16

16

15

PROPORTIONAL TO JUICE CLARITY • STIMULATE CELL GROWTH
• LIMIT VOLATILE ACIDITY PRODUCTION
• MAINTAIN THE RIGHT FLUIDITY 
   OF THE CELL MEMBRANE

PROPORTIONAL TO SUGAR CONTENT
AND JUICE TURBIDITY

• IMPROVE YEAST RESISTANCE 
   TO ALCOHOL 

10-20 mg/L • ALLOWS THE SYNTHESIS OF STEROLS
• IMPROVES YEAST RESISTANCE 
   TO ALCOHOL

FATTY ACIDS
C16-C18

STEROLS

OXYGEN

• CLEAN JUICE

• CLEAN JUICE
• LACK OF OXYGEN AT HALF WAY THROUGH FERMENTATION

• CLEAN JUICE 
• REDUCTIVE WINEMAKING TECHNIQUE

200-250 mg/L • STIMULATES YEAST GROWTH
• MAINTAINS YEAST CAPABILITY 
   OF CONSUMING SUGAR

• STIMULATES CELL GROWTHPROPORTIONAL TO THE QUANTITY
OF NITROGEN IN THE MUST

NITROGEN

THIAMINE

• ADVANCED GRAPE MATURATION
• BOTRYTIS CINEREA
• LONG PRE-FERMENTATION PHASE
• MICROBIOLOGICAL CONTAMINATION

• BOTRYTIS CINEREA
• LONG PRE FERMENTATION PHASE
• MICROBIOLOGICAL CONTAMINATION

YEAST NUTRIENT EFFECTS ON YEAST METABOLISMLIMITING FACTORSDOSAGE

PRODUCT COMPOSITION
MAGNESIUM YAN

TYPE OF NITROGEN APPLICATIONS

(mg/L) (mg/L)
NUTRIFERM ENERGY

NUTRIFERM START AMMONIUM PHOSPHATE
CELLULOSE
THIAMINE

INORGANIC

NUTRIFERM SPECIAL AMMONIUM PHOSPHATE
YEAST HULLS
THIAMINE

ORGANIC
INORGANIC

WHITE AND ROSÉ VINIFICATION
STUCK FERMENTATION

WHITE AND ROSÉ VINIFICATION

NUTRIFERM ADVANCE YEAST HULLS
CELLULOSE
AMMONIUM PHOSPHATE

ORGANIC
INORGANIC

ASSURING A COMPLETE FERMENTATION
PREVENTING THE PRODUCTION 
OF SULFUR COMPOUNDS
STUCK FERMENTATION

ORGANIC DIFFICULT CONDITIONS OF FERMENTATION
PIED DE CUVE
STUCK FERMENTATION

NUTRIFERM AROM YEAST HULLS
THIAMINE

YEAST HULLS
THIAMINE

ORGANIC STIMULATING THE PRODUCTION 
OF FERMENTATION AROMAS

CLEAN WHITE AND ROSÉ JUICE (NTU<100)

MIN 30 g/100L
(2.5lb/1000 gal)

MIN 20 g/100L
(1.7lb/1000 gal)

< 150

< 12%

NUTRIFERM SPECIAL

POTENTIAL ALCOHOL DOSAGEINOCULATION*

MAX 50 g/100L
(4.2lb/1000 gal)

> 150 NUTRIFERM SPECIAL MAX 50 g/100L
(4.2lb/1000 gal)

DOSAGE

NUTRIFERM ADVANCE
MIN 30 g/100L
(2.5lb/1000 gal)

MIN 20 g/100L
(1.7lb/1000 gal)

< 150

> 12%

NUTRIFERM ENERGY 10 g/100L
(0.8lb/1000 gal)

> 150 NUTRIFERM ENERGY 5 g/100L
(0.4lb/1000 gal)

1/3 FERMENTATIONYAN

CONTRIBUTION PER 100 ppm
ADDITON OF NUTRIENT

CLOUDY WHITE AND ROSÉ JUICE (NTU>100)

MIN 30 g/100L
(2.5lb/1000 gal)

MIN 20 g/100L
(1.7lb/1000 gal)

< 150

< 12%

NUTRIFERM START

POTENTIAL ALCOHOL DOSAGEINOCULATION*

MAX 30 g/100L
(2.5lb/1000 gal)

> 150 NUTRIFERM START MAX 30 g/100L
(2.5lb/1000 gal)

DOSAGE

NUTRIFERM ADVANCE
MIN 30 g/100L
(2.5lb/1000 gal)

MIN 20 g/100L
(1.7lb/1000 gal)

< 150

> 12%

NUTRIFERM ENERGY 10 g/100L
(0.8lb/1000 gal)

> 150 NUTRIFERM ENERGY 5 g/100L
(0.4lb/1000 gal)

1/3 FERMENTATIONYAN

RED MUST

MIN 300 g/ton

MIN 200 g/ton

< 150

< 12%

NUTRIFERM START

POTENTIAL ALCOHOL DOSAGEINOCULATION*

MAX 300 g/ton

> 150 NUTRIFERM START MAX 300 g/ton

DOSAGE

NUTRIFERM ADVANCE

MIN 300 g/ton

MIN 200 g/ton

< 150

> 12%

NUTRIFERM ENERGY 100 g/ton

> 150 NUTRIFERM ENERGY 50 g/ton

1/3 FERMENTATIONYAN

2

2

/

0,8

0,8

13

13

16

16

15

yard, techniques used by the winery as well as nutritional requirements 
of yeast themselves.  the Enartis nutrients have a known composi-
tion and are able to supply factors which may be deficient.

applications and when the nutrient should be added.   the table 
is based on the addition of 10 grams of nutrient per 100l of must 
(0.8 lb/1000 gal). 

to be added with the yeast 
to be added at 1/3 sugar depletion 

new

know more
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ammonia, alcohol and oxygen influence yeast’s capability of using amino 
acids as a nitrogen source for its metabolism. in fact, the presence of am-
monia and alcohol in must, along with the absence of oxygen, inhibits the 
transport of amino acids inside the cell. that’s why both nutriferm Energy 

the three key parameters which guide the selection of nutrients are 
turbidity, yan content and potential alcohol content.  

turbidity is positively correlated with the content of fatty acids.  
fatty acids are important growth factors for yeast which ensure 
the formation of healthy cell membranes, components which are 
vital to allow the yeast to utilize all of the sugar contained in the 
must.  in general, a turbidity of 100 to 150 ntu is recommended.  
at lower values it is necessary to add fatty acids as well as solid 
substances to prevent fermentation problems. 

yan represents the amount of ammonia and amino acid nitrogen 

*nutriferm arom can be used alternatively to all the nutrients recommended for the inoculation phase with the goal to enhance the production of fermentation esters. for the 
dosage to be used, refer to the tds.

nB: When the maximum dosage allowed by the law is not sufficient to guarantee the right yan content, different nutrients can be used together, for instance 10 g/hl nutriferm 
Energy (at the yeast inoculation) + 30 g/hl nutriferm start (12 hours after the yeast inoculation).

NUTRIFERm ENERGy & NUTRIFERm AROm

HOW TO CHOOSE THE mOST SUITABLE NUTRIENT

PROPORTIONAL TO JUICE CLARITY • STIMULATE CELL GROWTH
• LIMIT VOLATILE ACIDITY PRODUCTION
• MAINTAIN THE RIGHT FLUIDITY 
   OF THE CELL MEMBRANE

PROPORTIONAL TO SUGAR CONTENT
AND JUICE TURBIDITY

• IMPROVE YEAST RESISTANCE 
   TO ALCOHOL 

10-20 mg/L • ALLOWS THE SYNTHESIS OF STEROLS
• IMPROVES YEAST RESISTANCE 
   TO ALCOHOL

FATTY ACIDS
C16-C18

STEROLS

OXYGEN

• CLEAN JUICE

• CLEAN JUICE
• LACK OF OXYGEN AT HALF WAY THROUGH FERMENTATION

• CLEAN JUICE 
• REDUCTIVE WINEMAKING TECHNIQUE

200-250 mg/L • STIMULATES YEAST GROWTH
• MAINTAINS YEAST CAPABILITY 
   OF CONSUMING SUGAR

• STIMULATES CELL GROWTHPROPORTIONAL TO THE QUANTITY
OF NITROGEN IN THE MUST

NITROGEN

THIAMINE

• ADVANCED GRAPE MATURATION
• BOTRYTIS CINEREA
• LONG PRE-FERMENTATION PHASE
• MICROBIOLOGICAL CONTAMINATION

• BOTRYTIS CINEREA
• LONG PRE FERMENTATION PHASE
• MICROBIOLOGICAL CONTAMINATION

YEAST NUTRIENT EFFECTS ON YEAST METABOLISMLIMITING FACTORSDOSAGE

PRODUCT COMPOSITION
MAGNESIUM YAN

TYPE OF NITROGEN APPLICATIONS

(mg/L) (mg/L)
NUTRIFERM ENERGY

NUTRIFERM START AMMONIUM PHOSPHATE
CELLULOSE
THIAMINE

INORGANIC

NUTRIFERM SPECIAL AMMONIUM PHOSPHATE
YEAST HULLS
THIAMINE

ORGANIC
INORGANIC

WHITE AND ROSÉ VINIFICATION
STUCK FERMENTATION

WHITE AND ROSÉ VINIFICATION

NUTRIFERM ADVANCE YEAST HULLS
CELLULOSE
AMMONIUM PHOSPHATE

ORGANIC
INORGANIC

ASSURING A COMPLETE FERMENTATION
PREVENTING THE PRODUCTION 
OF SULFUR COMPOUNDS
STUCK FERMENTATION

ORGANIC DIFFICULT CONDITIONS OF FERMENTATION
PIED DE CUVE
STUCK FERMENTATION

NUTRIFERM AROM YEAST HULLS
THIAMINE

YEAST HULLS
THIAMINE

ORGANIC STIMULATING THE PRODUCTION 
OF FERMENTATION AROMAS

CLEAN WHITE AND ROSÉ JUICE (NTU<100)

MIN 30 g/100L
(2.5lb/1000 gal)

MIN 20 g/100L
(1.7lb/1000 gal)

< 150

< 12%

NUTRIFERM SPECIAL

POTENTIAL ALCOHOL DOSAGEINOCULATION*

MAX 50 g/100L
(4.2lb/1000 gal)

> 150 NUTRIFERM SPECIAL MAX 50 g/100L
(4.2lb/1000 gal)

DOSAGE

NUTRIFERM ADVANCE
MIN 30 g/100L
(2.5lb/1000 gal)

MIN 20 g/100L
(1.7lb/1000 gal)

< 150

> 12%

NUTRIFERM ENERGY 10 g/100L
(0.8lb/1000 gal)

> 150 NUTRIFERM ENERGY 5 g/100L
(0.4lb/1000 gal)

1/3 FERMENTATIONYAN

CONTRIBUTION PER 100 ppm
ADDITON OF NUTRIENT

CLOUDY WHITE AND ROSÉ JUICE (NTU>100)

MIN 30 g/100L
(2.5lb/1000 gal)

MIN 20 g/100L
(1.7lb/1000 gal)

< 150

< 12%

NUTRIFERM START

POTENTIAL ALCOHOL DOSAGEINOCULATION*

MAX 30 g/100L
(2.5lb/1000 gal)

> 150 NUTRIFERM START MAX 30 g/100L
(2.5lb/1000 gal)

DOSAGE

NUTRIFERM ADVANCE
MIN 30 g/100L
(2.5lb/1000 gal)

MIN 20 g/100L
(1.7lb/1000 gal)

< 150

> 12%

NUTRIFERM ENERGY 10 g/100L
(0.8lb/1000 gal)

> 150 NUTRIFERM ENERGY 5 g/100L
(0.4lb/1000 gal)

1/3 FERMENTATIONYAN

RED MUST

MIN 300 g/ton

MIN 200 g/ton

< 150

< 12%

NUTRIFERM START

POTENTIAL ALCOHOL DOSAGEINOCULATION*

MAX 300 g/ton

> 150 NUTRIFERM START MAX 300 g/ton

DOSAGE

NUTRIFERM ADVANCE

MIN 300 g/ton

MIN 200 g/ton

< 150

> 12%

NUTRIFERM ENERGY 100 g/ton

> 150 NUTRIFERM ENERGY 50 g/ton

1/3 FERMENTATIONYAN

2

2

/

0,8

0,8

13

13

16

16

15

PROPORTIONAL TO JUICE CLARITY • STIMULATE CELL GROWTH
• LIMIT VOLATILE ACIDITY PRODUCTION
• MAINTAIN THE RIGHT FLUIDITY 
   OF THE CELL MEMBRANE

PROPORTIONAL TO SUGAR CONTENT
AND JUICE TURBIDITY

• IMPROVE YEAST RESISTANCE 
   TO ALCOHOL 

10-20 mg/L • ALLOWS THE SYNTHESIS OF STEROLS
• IMPROVES YEAST RESISTANCE 
   TO ALCOHOL

FATTY ACIDS
C16-C18

STEROLS

OXYGEN

• CLEAN JUICE

• CLEAN JUICE
• LACK OF OXYGEN AT HALF WAY THROUGH FERMENTATION

• CLEAN JUICE 
• REDUCTIVE WINEMAKING TECHNIQUE

200-250 mg/L • STIMULATES YEAST GROWTH
• MAINTAINS YEAST CAPABILITY 
   OF CONSUMING SUGAR

• STIMULATES CELL GROWTHPROPORTIONAL TO THE QUANTITY
OF NITROGEN IN THE MUST

NITROGEN

THIAMINE

• ADVANCED GRAPE MATURATION
• BOTRYTIS CINEREA
• LONG PRE-FERMENTATION PHASE
• MICROBIOLOGICAL CONTAMINATION

• BOTRYTIS CINEREA
• LONG PRE FERMENTATION PHASE
• MICROBIOLOGICAL CONTAMINATION

YEAST NUTRIENT EFFECTS ON YEAST METABOLISMLIMITING FACTORSDOSAGE

PRODUCT COMPOSITION
MAGNESIUM YAN

TYPE OF NITROGEN APPLICATIONS

(mg/L) (mg/L)
NUTRIFERM ENERGY

NUTRIFERM START AMMONIUM PHOSPHATE
CELLULOSE
THIAMINE

INORGANIC

NUTRIFERM SPECIAL AMMONIUM PHOSPHATE
YEAST HULLS
THIAMINE

ORGANIC
INORGANIC

WHITE AND ROSÉ VINIFICATION
STUCK FERMENTATION

WHITE AND ROSÉ VINIFICATION

NUTRIFERM ADVANCE YEAST HULLS
CELLULOSE
AMMONIUM PHOSPHATE

ORGANIC
INORGANIC

ASSURING A COMPLETE FERMENTATION
PREVENTING THE PRODUCTION 
OF SULFUR COMPOUNDS
STUCK FERMENTATION

ORGANIC DIFFICULT CONDITIONS OF FERMENTATION
PIED DE CUVE
STUCK FERMENTATION

NUTRIFERM AROM YEAST HULLS
THIAMINE

YEAST HULLS
THIAMINE

ORGANIC STIMULATING THE PRODUCTION 
OF FERMENTATION AROMAS

CLEAN WHITE AND ROSÉ JUICE (NTU<100)

MIN 30 g/100L
(2.5lb/1000 gal)

MIN 20 g/100L
(1.7lb/1000 gal)

< 150

< 12%

NUTRIFERM SPECIAL

POTENTIAL ALCOHOL DOSAGEINOCULATION*

MAX 50 g/100L
(4.2lb/1000 gal)

> 150 NUTRIFERM SPECIAL MAX 50 g/100L
(4.2lb/1000 gal)

DOSAGE

NUTRIFERM ADVANCE
MIN 30 g/100L
(2.5lb/1000 gal)

MIN 20 g/100L
(1.7lb/1000 gal)

< 150

> 12%

NUTRIFERM ENERGY 10 g/100L
(0.8lb/1000 gal)

> 150 NUTRIFERM ENERGY 5 g/100L
(0.4lb/1000 gal)

1/3 FERMENTATIONYAN

CONTRIBUTION PER 100 ppm
ADDITON OF NUTRIENT

CLOUDY WHITE AND ROSÉ JUICE (NTU>100)

MIN 30 g/100L
(2.5lb/1000 gal)

MIN 20 g/100L
(1.7lb/1000 gal)

< 150

< 12%

NUTRIFERM START

POTENTIAL ALCOHOL DOSAGEINOCULATION*

MAX 30 g/100L
(2.5lb/1000 gal)

> 150 NUTRIFERM START MAX 30 g/100L
(2.5lb/1000 gal)

DOSAGE

NUTRIFERM ADVANCE
MIN 30 g/100L
(2.5lb/1000 gal)

MIN 20 g/100L
(1.7lb/1000 gal)

< 150

> 12%

NUTRIFERM ENERGY 10 g/100L
(0.8lb/1000 gal)

> 150 NUTRIFERM ENERGY 5 g/100L
(0.4lb/1000 gal)

1/3 FERMENTATIONYAN

RED MUST

MIN 300 g/ton

MIN 200 g/ton

< 150

< 12%

NUTRIFERM START

POTENTIAL ALCOHOL DOSAGEINOCULATION*

MAX 300 g/ton

> 150 NUTRIFERM START MAX 300 g/ton

DOSAGE

NUTRIFERM ADVANCE

MIN 300 g/ton

MIN 200 g/ton

< 150

> 12%

NUTRIFERM ENERGY 100 g/ton

> 150 NUTRIFERM ENERGY 50 g/ton

1/3 FERMENTATIONYAN

2

2

/
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0,8

13

13

16

16

15

PROPORTIONAL TO JUICE CLARITY • STIMULATE CELL GROWTH
• LIMIT VOLATILE ACIDITY PRODUCTION
• MAINTAIN THE RIGHT FLUIDITY 
   OF THE CELL MEMBRANE

PROPORTIONAL TO SUGAR CONTENT
AND JUICE TURBIDITY

• IMPROVE YEAST RESISTANCE 
   TO ALCOHOL 

10-20 mg/L • ALLOWS THE SYNTHESIS OF STEROLS
• IMPROVES YEAST RESISTANCE 
   TO ALCOHOL

FATTY ACIDS
C16-C18

STEROLS

OXYGEN

• CLEAN JUICE

• CLEAN JUICE
• LACK OF OXYGEN AT HALF WAY THROUGH FERMENTATION

• CLEAN JUICE 
• REDUCTIVE WINEMAKING TECHNIQUE

200-250 mg/L • STIMULATES YEAST GROWTH
• MAINTAINS YEAST CAPABILITY 
   OF CONSUMING SUGAR

• STIMULATES CELL GROWTHPROPORTIONAL TO THE QUANTITY
OF NITROGEN IN THE MUST

NITROGEN

THIAMINE

• ADVANCED GRAPE MATURATION
• BOTRYTIS CINEREA
• LONG PRE-FERMENTATION PHASE
• MICROBIOLOGICAL CONTAMINATION

• BOTRYTIS CINEREA
• LONG PRE FERMENTATION PHASE
• MICROBIOLOGICAL CONTAMINATION

YEAST NUTRIENT EFFECTS ON YEAST METABOLISMLIMITING FACTORSDOSAGE

PRODUCT COMPOSITION
MAGNESIUM YAN

TYPE OF NITROGEN APPLICATIONS

(mg/L) (mg/L)
NUTRIFERM ENERGY

NUTRIFERM START AMMONIUM PHOSPHATE
CELLULOSE
THIAMINE

INORGANIC

NUTRIFERM SPECIAL AMMONIUM PHOSPHATE
YEAST HULLS
THIAMINE

ORGANIC
INORGANIC

WHITE AND ROSÉ VINIFICATION
STUCK FERMENTATION

WHITE AND ROSÉ VINIFICATION

NUTRIFERM ADVANCE YEAST HULLS
CELLULOSE
AMMONIUM PHOSPHATE

ORGANIC
INORGANIC

ASSURING A COMPLETE FERMENTATION
PREVENTING THE PRODUCTION 
OF SULFUR COMPOUNDS
STUCK FERMENTATION

ORGANIC DIFFICULT CONDITIONS OF FERMENTATION
PIED DE CUVE
STUCK FERMENTATION

NUTRIFERM AROM YEAST HULLS
THIAMINE

YEAST HULLS
THIAMINE

ORGANIC STIMULATING THE PRODUCTION 
OF FERMENTATION AROMAS

CLEAN WHITE AND ROSÉ JUICE (NTU<100)

MIN 30 g/100L
(2.5lb/1000 gal)

MIN 20 g/100L
(1.7lb/1000 gal)

< 150

< 12%

NUTRIFERM SPECIAL

POTENTIAL ALCOHOL DOSAGEINOCULATION*

MAX 50 g/100L
(4.2lb/1000 gal)

> 150 NUTRIFERM SPECIAL MAX 50 g/100L
(4.2lb/1000 gal)

DOSAGE

NUTRIFERM ADVANCE
MIN 30 g/100L
(2.5lb/1000 gal)

MIN 20 g/100L
(1.7lb/1000 gal)

< 150

> 12%

NUTRIFERM ENERGY 10 g/100L
(0.8lb/1000 gal)

> 150 NUTRIFERM ENERGY 5 g/100L
(0.4lb/1000 gal)

1/3 FERMENTATIONYAN

CONTRIBUTION PER 100 ppm
ADDITON OF NUTRIENT

CLOUDY WHITE AND ROSÉ JUICE (NTU>100)

MIN 30 g/100L
(2.5lb/1000 gal)

MIN 20 g/100L
(1.7lb/1000 gal)

< 150

< 12%

NUTRIFERM START

POTENTIAL ALCOHOL DOSAGEINOCULATION*

MAX 30 g/100L
(2.5lb/1000 gal)

> 150 NUTRIFERM START MAX 30 g/100L
(2.5lb/1000 gal)

DOSAGE

NUTRIFERM ADVANCE
MIN 30 g/100L
(2.5lb/1000 gal)

MIN 20 g/100L
(1.7lb/1000 gal)

< 150

> 12%

NUTRIFERM ENERGY 10 g/100L
(0.8lb/1000 gal)

> 150 NUTRIFERM ENERGY 5 g/100L
(0.4lb/1000 gal)

1/3 FERMENTATIONYAN

RED MUST

MIN 300 g/ton

MIN 200 g/ton

< 150

< 12%

NUTRIFERM START

POTENTIAL ALCOHOL DOSAGEINOCULATION*

MAX 300 g/ton

> 150 NUTRIFERM START MAX 300 g/ton

DOSAGE

NUTRIFERM ADVANCE

MIN 300 g/ton

MIN 200 g/ton

< 150

> 12%

NUTRIFERM ENERGY 100 g/ton

> 150 NUTRIFERM ENERGY 50 g/ton

1/3 FERMENTATIONYAN

2

2

/

0,8

0,8

13

13

16

16

15

and nutriferm arom must be supplied at the same time as yeast when the 
environmental conditions favor the consumption of the organic nitrogen 
they provide. for the same reason, their addition must be done at least 24 
hours before and separately from the application of ammonia.

which is available to the yeast.  levels below 150 mg/l are considered 
insufficient to ensure the production of an adequate biomass.  

finally, the higher the sugar content, the higher the yan needed 
by the yeast.

Moreover, scientific research has shown the value of adding amino 
acid nitrogen and aeration when the fermentation is 1/3 complete.  
this procedure will prevent fermentation problems as well as the 
production of undesirable sulfur-containing compounds.

using all of this information, the following table has been con-
structed showing how to use the Enartis nutrients.
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stYeast Enartis Ferm
A successful fermentation is the first step in obtaining the 
levels of quality that all winemakers seek.
The Enartis Ferm range, produced by Enartis, is a series 
of yeast strains selected for enological properties that can 
enhance the sensory characteristics of wines made from 

grape varieties grown around the world. 
The international experience gained with the Enartis 
Ferm line of yeast allows for a better understanding of 
the characteristics of each strain as well as the optimiza-
tion of its use. 

strains for white wines
Es 123

PAckAgEs 0.5 kg�

Saccharomyces cerevisiae

It produces very intense and fresh aromas of green apple, 
pear and flowers. These aromas are very stable over time, 
therefore it’s recommended for the vinification of white 
wines obtained from neutral grapes and for the production 
of very aromatic wines destined for the production of spirits.  

Application:�    - fruity white wines obtained from neutral grapes
  -  wines destined for the production of spirits.

Dosage:� 20 g/100L (1.7 lb/1000 gal)

0

1

2

3

4

5
Green apple

Pear

Tropical fruit

Flower
ENARTIS FERM ES 123

ENARTIS FERM AROMA WHITE

toP EssENcE
PAckAgEs 0.5 kg�

Saccharomyces cerevisiae

Yeast with good fermentation properties. It is suitable for the 
production of young white wines from grapes low in pri-
mary aromas in order to enhance the aromatic expression of 
pineapple, passion fruit, banana, grapefruit, etc.    

Application:�  fruity white wines obtained from neutral grapes.

Dosage:� 20 g/100L (1.7 lb/1000 gal)

lV
PAckAgEs 0.5 kg�

Saccharomyces cerevisiae ex ph. r. bayanus

Strain recommended for its fermentative vig-
or and its low production of volatile acidity. 
It tends to respect the characteristics of the 
grapes but with a good source of aminoacids, 
it produces some secondary aromas that en-
hances the aromatic complexity of the wine.

Application:�  - white and rosé wines 
 - tank fermented frizzy wines.

Dosage:� 20 g/100L (1.7 lb/1000 gal)

AroMA whitE
PAckAgEs 0.5 kg�

Saccharomyces cerevisiae

Aroma White is a large producer of fermen-
tation aromas (tropical fruit, citrus, flowers, 
etc.), therefore it’s recommended for the vin-
ification of white and rosé wines obtained 
from neutral grapes. It also produces small 
amounts of riboflavin thus preventing the 
appearance of the light-struck defect.

Application:�  -  fruity white and rosé wines obtained from neutral 
grapes

                     -  prevent the development of the light-struck defect 
in wines stored in bottles without UV protection.

Dosage:� 20 g/100L (1.7 lb/1000 gal)
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μg/L riboflavin

2
AROMA WHITE

4 5 6 7 8 9 10 11 12 13 14 15

RIBOFLAVIN PRODUCTION

strain

STRAIN A

VINTAGE
WHITE

SAUVIGNON BLANC 2005
60

Nuts

Honey

Fig’s leaf

Grapefruit

Peach

Banana

Pear

Apple

Olfactory Pleasantness

Flower

40

20

0

ORGANOLEPTIC ANALYSIS

REFERENCE

RED FRUIT

Spicy

Violet

ConfitureAstringency

Structure

6

5

4
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2
1
0
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10
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6

4
2

0
1

g/L residual fructose

2 EZFERM3 5 6 7 8

RESIDUAL FRUCTOSE AT THE END OF FERMENTATION

strain

14
16

18

4

Grapes variety: Chardonnay 2004
Alcohol: 12.8 %
Total acidity: 7.2 g/L
Volatile acidity: 0.13 g/L
pH: 3.1
Initial fructose: 18 g/L

3

2

1

0
1

pressure (bar)

2 11 21017653

PRESSURE INCREASE DURING A SECOND FERMENTATION
IN PRESSURE TANK AT 15°C (59°F)

days

5

4 8 9

4

TOP 15

REFERENCE

EFFECTS OF CHALLENGE YBES
ON ALCOHOL AND GLYCEROL PRODUCTION 

15

11

ALCOHOL GLYCEROL

14

13

12

CONTENT (g/L)

Merlot 2005

TRIALS CARRIED OUT BY 
ENOLOGICAL INSTITUTE OF ASTI - ITALY

Grapes variety: Merlot 2004
Alcohol: 13.5 %
Total acidity: 5.8 g/L
Volatile acidity: 0.28 g/L
pH: 3.4

REFERENCE

YBES

REFERENCE

VINTAGE RED

15

10

5

0

25

23-8 25-8 27-8 29-8 31-8 2-9

Brix

FERMENTATION KINETIC
Cabernet Sauvignon: fermentation temperature 32°C (89°F)

20

4-9

Alcohol:16.65%
Total acidity: 7 g/L
Volatile acidity: 0.31 g/L
pH 3.57



20

Y
EA

st ViNtAgE whitE
PAckAgEs 0.5 kg�

Saccharomyces cerevisiae

Increases varietal aromas and releases large 
quantities of polysaccharides during the sur-
lie stage. Its tendency to form lightly com-
pacted lees reduces the number of bâton-
nage and pump-overs. 

Application:� - white wines with varietal charac-
teristics 

 - fermentation and ageing in barrel 
 - wines with large volume on the palate.

Dosage:� 20 g/100L (1.7 lb/1000 gal)

Es 181
PAckAgEs 0.5 kg�

Saccharomyces cerevisiae ex ph. r. bayanus

Ferments well at low temperatures and with 
adequate nutrition. Produces fermentation 
aromas which integrate without overshad-
owing varietal character. It possesses intense 
β-lyase activity, therefore it’s recommended 
for the fermentation of aromatic varieties 
such as Sauvignon Blanc.

Application:� - fermentation at low temperature 
 - reductive fermentation 
 - varietal white wines 
 - Sauvignon blanc.

Dosage:� 20 g/100L (1.7 lb/1000 gal)

strains for red wines
ht

PAckAgEs 0.5 kg�

Saccharomyces cerevisiae

Vigorous strain with a good resistance to 
high temperatures. It easily dominates the 
fermentation without requiring many atten-
tion to its nutrition. It respects the varietal 
characteristics of the grape. 

Application:� - rosé wines 
 - young or moderately aged red wines.

Dosage:� 200 g/ton

toP 20
PAckAgEs 0.5 kg�

Saccharomyces cerevisiae 

A good fermenter, with adequate nutrition it produces fer-
mentation esters that enhance the fruit character of the wine, 
while respecting the varietal characteristics of the grape. It is 
also able to remove a portion of malic acid (about 25%).
Application:�  - rosé wines 
 - young or moderately aged red wines.

Dosage:� 200 g/ton 

rEd Fruit 
PAckAgEs 0.5 kg�

Saccharomyces cerevisiae

One of the best loved strains of the Enartis 
Ferm range! It produces very intense aro-
mas of fruit and violets along with elevated 
quantities of glycerol and polysaccharides. 
The resulting wines are round on the palate 
and have good color and aroma.

Application:�  
- rosé wines 

         - specialty wines such as Beaujolais Nouveau 
         - fruity young or moderately aged red wines.

        Dosage:� 200 g/ton
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RIBOFLAVIN PRODUCTION
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ORGANOLEPTIC ANALYSIS

REFERENCE
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2 EZFERM3 5 6 7 8

RESIDUAL FRUCTOSE AT THE END OF FERMENTATION

strain
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Grapes variety: Chardonnay 2004
Alcohol: 12.8 %
Total acidity: 7.2 g/L
Volatile acidity: 0.13 g/L
pH: 3.1
Initial fructose: 18 g/L

3

2

1

0
1

pressure (bar)

2 11 21017653
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ViNtAgE rEd 
PAckAgEs 0.5 kg�

Saccharomyces cerevisiae

This strain is characterized by the produc-
tion of good fruit and spicy aromas, along 
with its capacity to ferment within a wide 
temperature range (18-32°C, 64-90°F) and 
its low nutritional requirements. Because of 
these characteristics, it allows for the pro-
duction of regal red wines even under dif-
ficult conditions.
Application:�  - red wines of medium to long ageing times
 - grand red wines
 - oak matured red  wines.

Dosage:� 200 g/ton
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technolog�ical strains

Es 488   
PAckAgEs 0.5 kg�

Saccharomyces cerevisiae

Wines produced with this strain are power-
ful on both the nose and palate and can sat-
isfy the demands of international markets. 
ES 488 produces intense fruit aromas that 
are evident during the first stages following 
fermentation and remain persistent. Given 
its high extraction capacity, it results in 
wines with great structure and color. It also 

helps mask herbaceous notes in grape varieties that are rich 
in methoxypyrazines.

Application:�  - red wines of medium to long ageing 
 - new world style grand red wines.

Dosage:� 200 g/ton

EzFERM 44
PAckAgEs 0.5 kg�

Saccharomyces cerevisiae ex ph .r. bayanus

EZ Ferm improved! This strain combines high alcohol tol-
erance (17.5%), strong fermentation kinetics and scarce 
nutritional needs, with a strong predisposition to consume 
fructose. New to the Enartis Ferm range, EZ Ferm 44 is the 
recommended yeast to solve the problems of sluggish and 
stuck fermentations. 
Application:� curing sluggish and stuck fermentations.

Dosage:� 400 g/ton or 40 g/hL (3.3 lb/1000 gal)

toP 15  
PAckAgEs 0.5 kg�

Saccharomyces cerevisiae ex ph. r. bayanus

A vigorous strain with high alcohol toler-
ance (17%), able to ferment at low temper-
atures. It can be used in the vinification of 
white, red and rosé wines as well as in the 
production of sparkling wine fermented in 
bottle and stainless steel tanks. It produces 
wines with very clean aromas that express 
the characteristics of the grape.

Application:� - white, red and rosé wines 
 - sparkling wine. 

Dosage:� 20 g/hl (1.7 lb/1000 gal)
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EzFERM
PAckAgEs 0.5 kg�

Saccharomyces cerevisiae + bayanus

This blend of two different strains is highly 
successful in preventing sluggish and stuck 
fermentations having high alcohol tolerance 
(16.5%), scarce nitrogen needs, large range 
of fermentation temperatures (12-34°C, 54-
93°F), and a great capacity to dominate. It 
respects the varietal aromatic characteristics 
of the grape variety.
Application:� - prevention of sluggish and stuck fermentation 
 - production of wines with high alcohol content 
 - production of late-harvest wines.

Dosage:� 200-400 g/ton
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Es 454  
PAckAgEs 0.5 kg�

Saccharomyces cerevisiae

Yeast for the production of red wines destined for ageing. 
It gives the best results when fermenting very ripe and high 
quality grapes. It produces unique wines characterized by 
elegant, ripe fruit and spicy aromas and smooth mouth-
feel.

Application:�  - red wines of medium to long ageing 
 - grand red wines. 

Dosage:� 200 g/ton

FruitY 
PAckAgEs 0.5 kg�

Saccharomyces cerevisiae 

Yeast for sparkling wine production by the Charmat or closed 
tank method. It favors the formation of a harmonic and in-
tense flavor profile characterized by dominant fruity com-
ponent that perfectly fits for both white and red sparkling 
wines.

Application:� tank fermented sparkling wines.

Dosage:� 20 g/100L (1.7lb/1000 gal) 
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The Vinquiry Collection
Welcome to The Vinquiry Collection! 
Vinquiry has served the wine industry for 
over thirty years, beginning as a small, 
independent laboratory in California and 
growing to a major supplier of services 
throughout the U.S.  Furthermore, it has 
continually supplied high value wine-

making products, having begun its yeast 
and bacteria collection in 1981. The Vin-
quiry Collection includes tried and true 
favorites as well as newly isolated yeast 
selections. Each has been chosen to pro-
vide superior enological attributes and 
enhancements to wine style.

VQ AssMANshAusEN
PAckAgEs 0.5 kg�

Saccharomyces cerevisiae

The most popular yeast for Pinot Noir production. With its de-
sirable characteristics of long lag time and alcohol tolerance 
up to 15%, this yeast is perfect for enhancing spicy character-
istics. It contributes excellent complexity and good structural 
enhancement. Because of its exceptional characteristics, VQ 
Assmanshausen is also a good choice for Zinfandel, Syrah, San-
giovese, Barbera, and some white wine varietals like Riesling 
and Gewürztraminer.
Application:� Pinot Noir, Barbera, Nebbiolo, Sangiovese, Syrah, 

Zinfandel, Riesling, Gewürztraminer.

Dosage:� 200 g/ton

VQ 10
PAckAgEs 0.5 kg�

Saccharomyces cerevisiae ex ph .r. bayanus

A white wine strain recommended for preserving varietal 
fruit character and contributing to mouthfeel. This strain is 
alcohol tolerant up to 17% and completes fermentations 
quickly. It also works well at the lower temperatures desired 
for white wine fermentations.
Application:� Chardonnay, Sauvignon Blanc, Gewürztraminer, 

Pinot Grigio, Riesling, Viognier.

Dosage:� 20 g/100L (1.7 lb/1000 gal)

VQ 51
PAckAgEs 0.5 kg�

Saccharomyces cerevisiae

The classic Bordeaux isolate for high quality red wine 
production including Merlot, Zinfandel, Cabernet, Sy-
rah, and other varietals. VQ 51 enhances varietal aromas 
and gives complexity by improving fruit notes. Thanks to 
the abundant release of mannoproteins, it contributes to 
color stability and increased mouthfeel.  
Application:� Cabernet Sauvignon, Merlot, Syrah, Zinfandel, Ca-

bernet Franc, Carignane, Grenache, Merlot, Neb-
biolo, Sangiovese, Barbera, Gamay.

Dosage:� 200 g/ton

toP FlorAl 
PAckAgEs 0.5 kg�

Saccharomyces bayanus

A strain that produces intense floral aro-
mas of white roses, hawthorn, etc. and of 
sweet white fruit such as pear and apricot. 
It is suitable for the fermentation of white 
wines as well as rosé and young red wines 
to enhance aromatic complexity.

Application:�  fresh and easy to drink wines.

Dosage:� 20 g/100L (1.7lb/1000 gal) 

Es PErlAgE
PAckAgEs 0.5 kg�

Saccharomyces cerevisiae ex ph .r. bayanus 

A strain selected for the production of traditional method 
sparkling wines. It produces wines with very elegant and 
clean aromas that express the characteristics of the grape va-
riety and of the region. It is resistant to high sugar and alcohol 
concentrations, low pH and low temperatures. It allows for 
complete and quick sugar consumption and avoids the pro-
duction of undesirable compounds. It can also be success-
fully used during the primary fermentation of white wines.

Application:� - fermentation of base wine for sparkling 
 - varietal white wines 
 - bottle and tank fermented sparkling wines.

Dosage:�  - 20 g/100L (1.7 lb/1000 gal) in the primary fermentation
 - 10-20 g/100L (0.8-1.7 lb/1000 gal) in the sparkling wine 

production
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STRAIN   TEMPERATURE LAG PHASE FERMENTATION 
SPEED

ALCOHOL 
TOLLERANCE

 KILLER 
FACTOR

NITROGEN 
DEMAND

OxYGEN 
DEMAND SENSORY EFFECT

APPLICATIONS

young 
WHitE

WHitE to 
BE agEd rosÉ young 

rEd
rEd to BE 

agEd
latE 

HarVEst sParKling stuCK 
fErMEntation

LV 15-30°C 
(59-86°f) sHort HigH 16% nEutral loW loW EstErs

TOP ESSENCE 15-25°C                    
(59-77°f) sHort MEdiuM 15% KillEr MEdiuM MEdiuM EstErs

ES 123 15-25°C                    
(59-77°f) sHort MEdiuM 14% KillEr HigH MEdiuM EstErs

AROmA WHITE 15-24°C                   
(59-75°f) MEdiuM MEdiuM 15% KillEr MEdiuM-HigH MEdiuM EstErs

VINTAGE WHITE 14-24°C 
(57-75°f) sHort MEdiuM 15.5% KillEr HigH MEdiuM-HigH EnHanCEs VariEtal 

CHaraCtEr

ES 181 10-20°C 
(50-68°f) sHort HigH 16.5% KillEr loW loW-MEdiuM EnHanCEs VariEtal 

CHaraCtEr

HT 20-35°C 
(68-95°f) sHort HigH 15% nEutral loW loW EstErs

TOP 20 15-30°C 
(68-95°f) MEdiuM MEdiuM 15% nEutral MEdiuM-HigH MEdiuM EstErs

RED FRUIT 14-34°C 
(57-93°f) sHort HigH 16% KillEr HigH HigH EstErs

VINTAGE RED 18-32°C 
(64-90°f) sHort MEdiuM 16% nEutral MEdiuM MEdiuM-HigH EnHanCEs VariEtal 

CHaraCtEr

ES 454 18-30°C 
(64-86°f) MEdiuM MEdiuM 16% sEnsitiVE MEdiuM MEdiuM EnHanCEs VariEtal 

CHaraCtEr

ES 488 15-28°C 
(59-82°f) sHort MEdiuM 16% KillEr HigH HigH VariEtal + EstErs

TOP 15 10-28°C 
(50-82°f) sHort HigH 17% KillEr loW loW nEutral

TOP FLORAL 10-25°C                    
(50-77°f) MEdiuM MEdiuM 15% nEutral MEdiuM loW-MEdiuM EstErs

EZ FERm 12-34°C 
(54-93°f) sHort HigH 16.5% nEutral loW-MEdiuM loW EnHanCEs VariEtal 

CHaraCtEr

EZ FERm 44 15-30°C 
(59-86°f) sHort MEdiuM 17.5% nEutral loW loW nEutral

FRUITy 14 - 20°C
(57-68°f) sHort HigH 15% KillEr MEdiuM loW EstErs

ES PERLAGE 10-30°C 
(50-86°f) sHort MEdiuM

HigH 17% KillEr loW loW nEutral

VQ10 10-25°C
 (50-77°f) sHort MEdiuM-HigH 17% KillEr loW loW nEutral

VQ51 20-30°C 
(68-86°f) sHort MEdiuM 16% sEnsitiVE MEdiuM MEdiuM-HigH VariEtal

VQ 
ASSmANSHAUSEN

20-30°C 
(68-86°f) long sloW 15% nEutral MEdiuM loW VariEtal
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From Vinquiry’s 30 years of expertise in microbiology, a new and 
easier to handle protocol for restarting stuck fermentation. 

CAUSES OF STUCK FERmENTATIONS
the principal causes of stuck fermentations are:
•	Nutrient	deficiency	(nitrogen	and	vitamins)
•	 Oxygen	deficiency	(necessary	for	synthesis	of	sterols)
•	 Deficiency	of	survival	factors	
•	 Presence	of	inhibitors	(alcohol,	low	chain	fatty	acids,	acetic	acid)
•	 Uncontrolled	temperature	increase
•	 Presence	of	residual	pesticides	(especially	in	the	case	of	dry	summers)
•	 Incorrect	yeast	strain	(little	resistance	to	alcohol).

CONSEQUENCES
sluggish or stuck fermentation kinetics involve two types of problems:
1. Quality problems: in a must or wine which is rich in sugar and poor 

in so2, indigenous strains of malolactic bacteria can develop and can 
degrade the residual sugars while producing elevated levels of lactic 
and acetic acids;

2. Economic problems: stuck fermentations can not only cause delays 
in production, but necessitate the use of extraordinary practices and 
procedures which result in increased costs.

for these reasons, it is preferable to act proactively and prevent the prob-
lem rather than be forced to cure it.

mETHOD TO RESTART STUCK FERmENTATION
Pre-treatment of the stuck wine
in the case of a stuck fermentation, before re-inoculation the following 
pre-treatment steps are recommended: 
1. timely intervention to prevent the development of undesired bacte-

ria by use of the following:
	•	Filtration	or	racking
	•	Sulfur	dioxide	addition	to	a	maximum	of	1	g/100L	(0.08	lbs/1000	

gal) (10ppm)  
	•	Add	30-40	g/100L	(2.6-3.4	lbs/1000	gal)	of	Enartis	Zym	Lyso	if	

there is a risk of malolactic fermentation onset.
2. add 10-20 g/100l (1-2 lb/1000 gal) of yeast hulls or cellulose to-

gether with 5 g/100l (0.4 lb/1000 gal) of bentonite Bentolit super.  
yeast hulls and the cellulose will eliminate medium chain fatty ac-
ids and pesticide residues which may act as fermentation inhibitors 
while Bentolit super will help the settling of the lees. 

allow yeast hulls or cellulose to act for 24 hours and then remove it by 
racking or filtration without worrying about clarity.  alternatively, the 
cellulose can be left in the must/wine; however, some of the fermenta-
tion aromas will be lost by adsorption onto the cellulose or yeast hulls.  
after this, inoculate with a yeast starter prepared as follows.

Selection and rehydration of the active dry yeast
1. select a strain that is both alcohol tolerant and a vigorous fermenter, 

such as Enartis ferm EZferm 44 or Enartis ferm top 15. 
2. Calculate the amount of yeast required for the total volume of stuck 

wine at 25-50 g/100l (2-4 lb/1000 gallons). 
3. rehydrate this amount of yeast in ten times its weight at 35-38°C 

(95-100°f) in clean water.
4. allow 15 minutes to rehydrate then continue with the preparation of 

the starter.

Preparation of the starter
the nutrient content of the stuck fermentation will be low and unable 
to support adequate yeast growth. in addition, the culture will require 
adaptation to the alcohol content of the wine.
1. Prepare an initial mixture made by 50% of stuck wine and 50% of 

water. this solution must be 5% of the total volume of stuck wine.
2. Calculate the amount nutriferm Energy required for the total volume 

of stuck wine at 10-15 g/hl (0.8-1.2 lb/1000 gal) and add it to the 
water/wine mixture.

3. adjust the sugar content of the mixture wine/water up to 50 g/l (5° 
Brix) by adding concentrate, juice or sugar.

Start of the fermentation and addition of the stuck wine
1. add the rehydrated yeast to the wine/water mix and maintain the 

temperature at 21-24°C (70°-75°f). note: avoid cold shock! the 
temperature difference between the yeast suspension and the wine/
water solution must be less than 10°C (18°f).

2. Monitor the sugar level of the starter. attention: never let the sugar 
drop to zero.

3. When the sugar level has dropped by half (<2.5°Brix), add 20% of 
stuck wine to the starter. also add the amount of nutriferm advance 
required for the 20% of stuck wine at 25 g/hl (2 lb/1000 gal).

4. When the sugar has dropped by half, add another batch of 20% of 
the total stuck wine volume.

5. repeat step 4, 3 more times. at every step check that the temper-
ature between the starter and the stuck wine is lower than 10°C 
(18°f).

...About stuck Fermentation
METHOD TO RE-START STUCK FERMENTATION

PRACTICAL EXAmPLES

ExAMpLE FoR 1000 gALLoNS

1. Prepare the initial mixture with 
	 •	25	gal	of	stuck	wine	
	 •	25	gal	of	water
	 •	0.5	lb	Nutriferm	Energy
	 •	Sugar	or	concentrate	juice	in	order	to	adjust	the	sugar	level	of	this								

mixture to 5°Brix 
2. rehydrate 4 kg of yeast in 40 l (14,5 gal) of clean water at 35-38°C 

(95-100°f). 
3. Wait 15 minutes. stir and then add the yeast suspension to the initial 

mixture. note: avoid cold shock!
4. Monitor the sugar content of the starter. When the sugar has dropped 

by half, add 
	 •	 200	gal	of	stuck	wine	
	 •	 0.3	lb	of	Nutriferm	Advance
5. When the sugar has dropped by half, add other 200 gal of stuck 

wine.
6. repeat step 5, 3 more times.

ExAMpLE FoR 10000 L (100HL)

1. Prepare the initial mixture with 
	 •	 250	L	of	stuck	wine	
	 •	 250	L	of	water
	 •	 1	kg	Nutriferm	Energy
	 •	 Sugar	or	concentrate	juice	in	order	to	adjust	the	sugar	level	of	this	

mixture to 50 g/l (5°Brix) 
2. rehydrate 4 kg of yeast in 40 l of clean water at 35-38°C (95-

100°f). 
3. Wait 15 minutes. stir and then add the yeast suspension to the initial 

mixture. note: avoid cold shock!
4. Monitor the sugar content of the starter. When the sugar has dropped 

by half, add 
	 •	 2000	L	of	stuck	wine	
	 •	 500	g	of	Nutriferm	Advance
5. When the sugar has dropped by half, add other 2000 l of stuck 

wine.
6. repeat step 5, 3 more times.

know more
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stannins Enartis tan
Many wines benefit from the addition of tannins, provided 
that the treatment is carried out at the most appropriate 
time. Since the different origins and properties of tannin can 
produce substantially different results, care must be taken 
to select the best tannin for each winemaking application.

In conjunction with the foremost research centers, Enar-
tis has studied exogenous tannins and their effects for 
many years. These studies have enabled Enartis to select 
and produce a comprehensive range of the highest qual-
ity tannins for winemaking.

crushing� and Maceration
FP - g�ranular

PAckAgEs 15 kg�

Enartis Tan FP is a mixture of condensed tannin and ellagi-
tannin. When added to red grapes during the maceration 
phase, it acts in synergy with natural wine tannins to protect 
anthocyanins from oxidation while favoring the formation of 
stable color compounds. The ellagitannin fraction of Enartis 
Tan FP assures a good reaction with must proteins which 
favors the removal of oxidative enzymes (laccase) and fa-
cilitates the natural clarification process which occurs at the 
end of primary fermentation.  

Dosage:� 150-400 g/ton in maceration

rougE - g�ranular
PACKAGES 1 kg • 15 kg

Enartis Tan Rouge is a mixture of tannins designed specifi-
cally to favor the stabilization of red wine color. When added 
during maceration, it protects color molecules from oxida-
tion and participates in the formation of tannin-anthocyanin 
complexes which are stable with time. Additionally, Enartis 
Tan Rouge reinforces the structure of the wine and imparts 
gustatory harmony because it is not astringent. It can be 
used in combination with protein clarifying agents to clarify 
wine without damaging its original structure.

Dosage:� 100-400 g/ton in maceration

rEd Fruit - g�ranular
PAckAgEs 1 kg�

A blend of condensed tannins, many extracted from the 
wood of red fruit trees. These proanthocyanidinic tannins 
enrich wine with aromatic precursors that are responsible 
for notes of berries and red fruit. During primary fermenta-
tion these precursors can be liberated by yeast strains (Enar-

tis Ferm Red Fruit, ES 488 and ES 454) with an intense ß-
glycosidase activity. Because of their liberation, the wine is 
enriched with fruit forward aromas that integrate the varietal 
aromas and those produced during fermentation.
Dosage:� 100-200 g/ton

Fermentation of white wines
blANc - g�ranular

PACKAGES 1 kg • 12.5 kg

This pure gallotannin helps to fix and stabilize several aro-
ma molecules in wine, reducing the risk of off-flavor for-
mation and preventing the production of sulfide characters 
upon exposure to ultra violet light (light struck). The light 
color of Enartis Tan Blanc makes it particularly suitable for 
white wines. It can be used to improve the antimicrobial 

and antioxidant action of sulfur dioxide. It can also be use-
ful in preventing copper and iron haze, due to its ability to 
sequester metals.

Dosage:�  3-10 g/100L (0.25-0.8 lb/1000gal) in fermentation
 4-8 g/100L (0.3-0.7 lb/1000gal) in wine
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oak tannin based Products

MAX NAturE
PACKAGES 1 kg • 10 kg

Enartis Tan Max Nature is a mixture of condensed and el-
lagic tannins formulated to enhance olfactory cleanliness 
and complexity of white and red wines. In particular, it 
removes reduction and herbaceous characteristics, while 
highlighting fruit and floral notes that are typical of young 
wines. Its moderate contribution to structure and absence 
of astringency makes Enartis Tan Max Nature the ideal 
tannin for treatment of wines where the natural character-
istics of lightness and ease of consumption are desired.

Dosage:� 3-15 g/100L (0.25-1.2 lb/1000gal) 

Fining�

structuring� and Finishing� 

clAr - g�ranular
PACKAGES 1 kg • 12.5 kg

Pure ellagic tannin with high protein removal action. Its chem-
ical properties favor the natural action of endogenous tannins, 
enhancing structure, improving the fining process and balanc-
ing flavor. Enartis Tan Clar also helps to fix and stabilize color 

pigments during the vinification of red wines, and enhances 
antimicrobial and antioxidant action of sulfur dioxide.
Dosage:� 3-6 g/100L (0.25-0.5 lb/1000gal) in juice
 4-10 g/100L (0.3-0.8 lb/1000gal) in wine

ÉlEVAgE - g�ranular
PAckAgEs 1 kg�

Enartis Tan Élevage is extracted from oak staves which are 
aged in the open air. It can be used in white or red wines to 
increase structure and olfactory complexity because it pro-
vides elegant vanilla, caramel and licorice notes. The addi-
tion of Enartis Tan Élevage assures good antioxidant protec-
tion and prevents, as well as treats, the formation of reduced 
odors. Enartis Tan Élevage can be added during clarification 
and protein stabilization of high quality white wines.    

Dosage:�  2-15 g/100L (0.2-1.2 lb/1000gal)

rich - g�ranular
PAckAgEs 1 kg�

Enartis Tan Rich is a mixture of condensed and oak tan-
nins. In red wines, it protects against oxidation, favors 
the stabilization of color substances and contributes 
to organoleptic quality by enriching the bouquet with 
pleasant aromatic notes of wood while increasing struc-
ture. In white wines, in addition to improving organolep-
tic characteristics, Enartis Tan Rich favors protein stability 
and the natural clarification process.

Dosage:� 5-20 g/100L (0.4-1.7 lb/1000gal)

cŒur dE chÊNE - g�ranular
PAckAgEs 1 kg�

A blend of ellagitannins extracted from the same wood used 
for making casks, i.e. oak staves, seasoned at length under 
natural conditions and then toasted. Therefore, Enartis Tan 
Cœur de Chêne can be used to prolong the life span of bar-
rels. The product contributes a hint of vanilla and spice to 
wine, and produces a mellow and well balanced tannic 
structure.

Dosage:� 3-10 g/100L (0.25-0.8 lb/1000gal) 

suPEroAk
PAckAgEs 1 kg�

Enartis Tan Superoak is a tannin specifically designed 
for addition during maturation. Thanks to a balanced 
composition of oak tannins and condensed tannins, it 
is extremely efficient in color stabilization of red wines 
and is meant to be used during microxygenation. The or-
ganoleptic profile is characterized by distinct sensations 
of volume and softness as well as light olfactory notes of 
toasted wood. Enartis Tan Superoak is effective in releas-
ing the aroma of wines that have been aged in barrels 
and to freshen light red and white wines.

Dosage:� 5-20 g/100L (0.4-1.7 lb/1000gal) 

EXtrA
PAckAgEs 1 kg�

Enartis Tan Extra is a pure oak tannin specifically selected 
for the treatment of white and red wines during matura-
tion. It is characterized by intense aromatic notes of va-
nilla, caramel, cocoa and toasted wood accompanied by 
distinct gustatory sensations of softness and sweetness. 
Enartis Tan Extra does not require long contact times and 
rapidly improves gustatory equilibrium and aromatic 
complexity.    

Dosage:� 3-15 g/100L (0.25-1.2 lb/1000gal)
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REFERENCE

ENARTIS TAN
FRUITAN

MERLOT - 200 ppm ADDITION AT CRUSHING
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FruitAN - g�ranular
PAckAgEs 1 kg�

A blend of condensed tannins, many extracted from fresh, 
physiologically ripe, white grape seeds. These proanthocya-
nidinic tannins interact with anthocyanins (the molecules re-
sponsible for color in red wines) binding and protecting them 
from oxidation. Its use during maceration, or immediately 
after primary fermentation, allows for better development 
and retention of color and improved color stability over time. 
When used in both red and white wine, it helps to eliminate 
herbaceous characters, enhance fruit characters and to fresh-
en aroma.

Dosage:� 100-200 g/ton in maceration
 3-10 g/100L (0.25-0.8 lb/1000gal) in wine

ElEgANcE - g�ranular
PAckAgEs 1 kg�

Enartis Tan Elegance is a mixture of condensed tannins large-
ly extracted from white grape skins. When used in white and 
rosé wines during fermentation and maturation, it possesses 
an intense antioxidant activity guaranteed to maintain long 
term color stability and aromatic freshness. On an orga-
noleptic level, it enhances fruit and floral notes and increases 
structure and softness. It can be also used in red wines where 
fruitiness is to be enhanced without imparting astringency.    

Dosage:� 10-15 g/100L (0.8-1.2 lb/1000gal) during fermentation
 5-10 g/100L (0.4-0.8 lb/1000gal) in wine

skiN - g�ranular
PAckAgEs 1 kg�

A proanthocyanidinic extract obtained from the skin of 
pressed (not fermented) white grapes. Its addition to must 
or wine just after primary fermentation provides better 
color stability and prevents oxidation. In white wines, 
it can be used as a fining agent in combination with 
gelatin. Moreover, its addition improves the structure, 
mouthfeel and complexity of white, red and rosé wine, 
assisting the expression of fruit notes.  

Dosage:�  3-20 g/100L (0.25-1.7 lb/1000gal) 

uVA - g�ranular
PAckAgEs 1 kg�

A proanthocyanidinic extract obtained from well-ma-
tured white grape seeds. Its addition to must or wine just 
after primary fermentation facilitates an earlier reaction 
between tannins and pigment molecules and better color 
fixation. In white wines, its ability to eliminate unstable 
proteins can reduce the quantity of bentonite necessary 
to achieve stability. Moreover, its addition improves the 
structure, mouthfeel and complexity of white, red and 
rosé wines, assisting in the expression of fruit notes. Ad-
ditionally, it can mask astringency in some red wines, 
helping to avoid or to reduce the use of fining agents.

Dosage:� 3-10 g/100L (0.25-0.8 lb/1000gal) 

uVAsPEEd - g�ranular
PAckAgEs 1 kg� 

Enartis Tan Uvaspeed is tannin extracted from non-fer-
mented white grape skins specifically for the treatment of 
wines during the maturation phase. The speed at which the 
tannin is extracted helps prevent oxidation and microbial 
degradation. Enartis Tan Uvaspeed is able to immediately 
provide intense fruit notes as well as increased structure 
and softness which contribute to the gustatory equilibrium 
of wine. Due to its limited reactivity with proteins, it can 
be used immediately prior to bottling.  

Dosage:� 3-20 g/100L (0.25-1.7 lb/1000gal) 
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unico rang�e

tannins for Micro-oxyg�enation

Unicos are brand-new tannins entirely developed by Enartis 
which have a tremendous impact on wine sensory profiles 
and have no close matches in the market. 

Why are Unicos different from the other tannins?
The raw material is selected by Enartis. Enartis is constantly 
looking for new botanical species and raw materials (wood, 
leaf, seed, etc) from which to obtain tannins with unique 
sensory characteristic that can be interesting for enological 
applications. 

The unique production process, proprietary to Enartis, makes 
it possible to obtain tannins with enhanced characteris-

tics of the desired flavors. In fact, the extraction as well 
as the spray-drying of the Unicos are made at low tem-
peratures (approx 20°C or 68°F) and low pressure. This 
unique cold process makes it possible to preserve the 
flavors that are extracted from the raw material. At the 
same time, it prevents the loss of aromatic compounds 
and the formation of off-flavors caused by the high tem-
peratures adopted in a standard production process. 
The combination of these two factors result in tannins 
with very intense, clean aromas that are soft and sweet 
on the palate because of their richness in polysaccha-
rides, on top of the fact that they can be added in very 
small dosages.

uNico #2
PAckAgEs 0.25 kg�

Condensed tannin extracted from the wood of red fruit 
trees, Unico #2 will greatly enhance red-fruit aromas 
most winemakers look for, such as cherry and black cur-
rant. In fact, because of the special production process, 
Unico #2 contains some aromatic compounds that boost 
the natural fruitiness of the wine. It also provides wines 
with softness, structure and sweetness and reduces the 
sensation of harshness. It can be successfully utilized on 
both red and white wines.

Dosage:� 1-10 g/100L (0.08-0.8 lb/1000gal)

uNico #3
PAckAgEs 0.25 kg�

Another unique tannin created for enhancing white wine 
quality,  Unico #3 is a blend of condensed and hydrolys-
able tannins extracted from herbal plants. Thanks to the 
unique production process and the distinctive origin of 
its components, Unico #3 is able to refresh wine aroma, 
increasing citrus and flower notes. 

Dosage:� 1-10 g/100L (0.08-0.8 lb/1000 gal)

uNico #1
PAckAgEs 0.25 kg�

Unico #1 is extracted from toasted oak selected for the 
quality and richness of its aroma. Thanks to the low tem-
perature and low pressure during the production process, 
these aromatic compounds are concentrated and captured 
in the final product. That is the reason why Unico #1 has 
the most intense vanilla-chocolate-toasted wood aromas 
that you can experience from a tannin. At the same time, 
it contributes body to wines and can be successfully used 
on both reds and whites.

Dosage:� 1-15 g/100L (0.08-1.2 lb/1000gal)

MicroFruit
PAckAgEs 1 kg�

This blend of condensed tannins is to be used in micro-
oxygenation and every time the wine comes in contact 
with oxygen (rack-off, filtration, refrigeration etc.). In fact, 
its components are very reactive with oxygen and effec-

tive in promoting color stability, enhancing fruitiness and 
reducing astringency. 

Dosage:� 5-20 g/100L (0.4-1.7 lb/1000gal)

new

new
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UNICO #1 AROmATIC PROFILE (SPmE)

UNICO #1 RAW mATERIAL AROmATIC PROFILE (SPmE)
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long experience with tannins, whether in italy or abroad, shows that 
the use of the appropriate tannin at the precise concentration and at 
the opportune time will correct imperfections without lessening the 
quality as can happen during clarification.  tasting is the instrument 
which determines which tannin as well as how much tannin to use.

the maturation tannins of the Enartis tan range, are made up 
of two large families of products; tannin preparations made from 
grape and tannin preparations made from oak. the large variety of 
composition allows the solution for any organoleptic or technologi-
cal requirement.

MATURATION ENARTIS TAN RANGE

ENARTIS TAN mADE FROm OAK TANNIN: ORGANOLEPTIC EFFECTS ON WINE

ENARTIS TAN mADE FROm GRAPE TANNINS: ORGANOLEPTIC EFFECTS ON WINE

ENARTIS TAN TANNINS: TECHNOLOGICAL EFFECTS

COLOR STABILIZATION ANTIOXIDANT EFFECT INCREASE OF OLFACTORy 
CLEANLINESS

ELImINATION 
OF UNSTABLE PROTEINS

mAX NATURE

RICH

SUPEROAK

ÉLEVAGE

CœUR DE CHÊNE

EXTRA

FRUITAN

ELEGANCE

UVA

SKIN

UVASPEED

know more
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...About Enartis tan Eleg�ance

Enartis tan Elegance is a condensed tannin largely extracted from 
white grape skins.  its application in the fermentation phase of white 
wines gives the best expression of its multiple effects which are:

BETTER SPONTANEOUS CLARIFICATION 
after alcoholic fermentation, better clarification of the wine is ob-
served. this effect is evident not only when comparing wines with no 
tannin addition, but also wines treated with other tannins that are 
usually recommended for this phase of the winemaking process.  this 
improved clarity is also evident in the juice when Enartis tan Elegance 
is added at the same time as enzyme addition.

BETTER COLOR HUE
the wine has a tint that is generally fresher, younger and character-
ized by a green tone, all of which are maintained for long periods of 
time.

FRESHER, mORE INTENSE AND LASTING AROmAS 
in particular, floral aromas and the aromas of white fruit which are 
evident in aromatic as well as neutral grapes, without interfering 
with the olfactory characteristics of the grape itself. 

BETTER BALANCE 
at the end of the alcoholic fermentation, the wine possesses good 
structure and equilibrium and is ready to be consumed without the 
use of excessive corrective actions. 

BETTER RESISTANCE TO OXIDATION
the antioxidant effect of tannins is expressed not only as an improve-
ment in hue, but also as a tendency to minimize over oxidation.

HOW OF USE 
When: to the must, before or after racking 
How much: 10-15 g/100l (0.8-1.2 lb/1000 gal)

EFFECTS OF ENARTIS TAN ELEGANCE IN WHITE WINE FERMENTATION
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HOW TO CHOOSE ENARTIS TAN TANNINS
When determining which Enartis tan to use and which dosage to 
employ, it is important to know the organoleptic and technological 
characteristics and to perform preliminary tasting trials.  
a simple and rapid method consists of dissolving 1 gram of Enartis 
tan in 100 ml water containing 13% alcohol.  this solution can be 
used for rapid taste tests knowing that 1 ml of this solution in 100 ml 
of wine corresponds to a dose of 10 grams of Enartis tan per 100l 
(0.8 lb/1000 gal).

CONTACT TImE FOR ENARTIS TAN TANNINS
some tannin preparations require time in order to express their quali-
ties fully, while others give more immediate results.  
in order to take advantage of Enartis tan’s numerous technological 

qualities - prevention of the appearance of abnormal smells, anti-oxida-
tion, color stabilization, deprotination, clarifying and bacteriostatic ac-
tion - is advisable to add these tannins to the wine as soon as possible, 
just at the end of the alcoholic and/or malolactic fermentations.  it may, 
however, be necessary to use a late addition at the time of bottling.  in 
this case one must choose tannins which exhibit a more immediate 
effect and also estimate the impact of tannin on the wines’ colloidal 
stability to prevent filter plugging and precipitation in the bottle. Before 
performing a late addition, the selected tannin dose, plus an additional 
20%, should be added to a bottle of wine to be treated and the bottle 
allowed to stand for 24 hours.  at the end of this time, the filtration 
index, turbidity and presence of precipitate should be determined. if 
all of these parameters remain essentially unchanged, it is possible to 
proceed with tannin addition even 24-48 hours before bottling.  

know more
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Polysaccharides       

Every day, more is known about the contribution made 
by polysaccharides to the stability and quality of wine. 
Many winemakers have adopted techniques such as 
prefermentation cold maceration, the use of macerating 
enzymes and sur lies ageing to enhance the content of 
polysaccharides and help make wines with better sen-
sory characteristics and stability.
Unfortunately, factors such as time constraints, lack of 
tank space or off-aromas in the lees sometimes make 
these practices impossible. For those who cannot make 
use of the polysaccharides naturally contained in their 
own lees and grapes, Enartis offers Prolì and Surlì, yeast 
and grape polysaccharides preparations.

The use of Prolì and Surlì will contribute to:
• Better color stability
• Better tartrate stability
• Better protein stability

This means that it is possible to reduce fining and stabiliza-
tion treatments. This will contribute to improvement in:
• Structure
• Balance
• Aroma intensity
• Longevity

Furthermore, the polysaccharides that are contained in 
Prolì and Surlì can make a direct contribution to wine 
quality:
• Improving aroma complexity by the contribution of 
 light hints of baked bread and yeast.
• Reducing natural astringency by the formation of stable
 complexes with tannins.
•  Improving the mouth feel and the smoothness of wines.

Prolì and surlì: Yeast & grape Polysaccharides based Products                       

Fermentation

antioXidant EffECt of Prolì BlanCo:
rosÉ WinE addEd WitH 200 ppm 

of Prolì BlanCo at tHE draining

CONTROL PROLì 
BLANCO

VolatilE aCidity 0.31 0.2

total PolyPHEnols 
ind.

15.5 17.5

antHoCyanins 
(ppm)

123 180

tannins (g/l) 0.45 0.58

Colour intEnsity 1.67 1.91

Colour 0.56 0.47

Prolì blANco
PAckAgEs 1 kg�

A yeast derivative obtained by the thermal treatment of 
a strain which is very high in antioxidant peptides (3%). 
When used during the fermentation of white must, it as-
sures elevated antioxidant protection and contributes great 
quantities of immediately free mannoproteins. At the end 
of fermentation, wines are fresher, have more intense and 
lasting aromas, are softer on the palate and are chemically 
more stable. Color is maintained for a longer period of 
time and the increased freshness improves the longevity of 
the wine. Recommended for big white and rosé wines.

Dosage:� 10-30 g/100L (0.8-2.5 lb/1000gal) 

Prolì r
PACKAGES 2.5 kg • 25 Kg

A pure yeast derivative. When used during the fermenta-
tion of white and red grapes, it contributes great quanti-
ties of mannoproteins that help improve the sensation of 
volume. In the case of red wines, it also softens astrin-
gency and improves color stability.

Dosage:� 30-50 g/100L (2.5-4.2 lb/1000gal)

Prolì AroM
PAckAgEs 2.5 kg�

A yeast derivative obtained by the thermal treatment of 
a strain which is high in antioxidant peptides (1.5%). 
When used during the fermentation of white must, it 
assures elevated antioxidant protection and contributes 
great quantities of mannoproteins. At the end of fermen-
tation, wines are fresher and have more intense aromatic 
profiles. Recommended for young white wines.

Dosage:� 30-50 g/100L (2.5-4.2 lb/1000gal)
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surlì oNE
PAckAgEs 2.5 kg�

A polysaccharide complex made from 
yeast cell walls that have been enzymati-
cally activated. When used in red, white 
and rosé wines, it contributes to protein, 
tartrate and polyphenol stabilization. In all 
wines, it enhances the natural sensation of 
volume and contributes to better aromatic 

complexity and longevity.

Dosage:� 20-50 g/100L (1.7-4.2 lb/1000gal)

Maturation

Prolì rouNd
PAckAgEs 2.5 kg�

A mixture of cell walls with a high content of solu-
ble mannoproteins and condensed and ellagic tan-
nins, specifically designed for red grape maceration. 
Wines treated with Prolì Round have more vibrant 
and stable color, intense fruit aromas and a softer and 
well balanced profile. Recommended for rosé and 
young red wines, especially with high acidity and 
astringency.

Dosage:� 150-500 g/ton 

Prolì tiNto
PAckAgEs 1 kg�

A fermentation coadjunct which is a mixture of cell 
wall polysaccharides high in soluble mannoproteins, 
grape seed tannins and ellagitannins. It is specifically 
designed to favor the condensation of anthocyanins/
tannins during the maceration of red grapes. Wines 
treated with Prolì Tinto have vibrant color, more in-
tense and persistent fruit aromas and are softer and 
better balanced. Particularly recommended to soften 
the astringency of grapes destined for the production 
of grand red wines.

Dosage:� 150-400 g/ton

surlì rouNd
PAckAgEs 2.5 kg�

A polysaccharide complex made from yeast 
cell walls and condensed and ellagic tannins, 
specific for red and rosé wines. It assures bet-
ter color stability and enhances wine struc-
ture, balance and aromatic complexity. It 
reduces the herbaceous aroma.

Dosage:� 20-40 g/100L (1.7-3.3 lb/1000gal)

surlì ElEVAgE
PAckAgEs 1 kg�

Surlì Elevage is a product made from cell wall polysaccharides 
with a high content of free and instantly available mannopro-
teins. In fact, Surlì Elevage has an immediate effect and can be 
successfully added with only 24-48 hours contact time. Wines 
treated with Surlì Elevage are softer on the palate, age well and 
are chemically stable.  Moreover, the aroma cleanliness is im-
proved while preserving the original fruit characteristics.   

Dosage:� 5-30 g/100L (0.4-2.5 lb/1000gal)

surlì VElVEt 
PAckAgEs 0.5 kg�

A completely soluble polysaccharide complex, derived 
from yeast cells walls, designed to improve wine over-all 
quality and stability. Surlì Velvet can be added just before 
bottling for increasing aromatic complexity and intensity, 
increasing volume and persistency and in red wines for re-
ducing astringency. 

Dosage:� 0.5-5 g/100L (0.04-0.4 lb/1000gal) 

new surlì Vitis
PAckAgEs 1 kg�

A polysaccharide complex made from the 
berries of Vitis vinifera. Completely solu-
ble and filterable, it can be added to wine 
just before microfiltration for improving 
the organoleptic quality and stability of 
wine. In particular, Surlì Vitis is very effec-
tive for enhancing wine softness, volume, 
structure and perceived sweetness along 

with the reduction of bitter sensations and acidity. More-
over, it augments the antioxidant properties of wine.

Dosage:� 2-15 g/100L (0.2-1.2 lb/1000gal)

surlì NAturAl
PAckAgEs 25 kg�

Yeast derivative with a high content of mannoproteins. 
Surlì Natural is a coadjunct to be used as alternative or 
in synergy with the natural lees in the sur lies phase. In 
only 6 weeks treatment, Surlì Natural enhances aroma 
persistency and mouthfeel, contributes to ageing poten-
tial, and chemical-physical stabilization.

Dosage:� 20-50 g/100L (1.7-4.2 lb/1000gal) 

new
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...About surlì

SURLÌ:
YEAST-DERIVED POLYSACCHARIDES

Yeast derivative Yeast derivative
β-glucanase

Yeast derivative 
Condensed tannins
Ellagic tannins

Yeast hulls rich in 
free mannoproteins

Mannoproteins Mannoproteins Mannoproteins
Tannins

Immediatelly free
mannoproteins

Mouthfeel
Soften astringency
Stability

Mouthfeel
Soften astringency
Stability

Mouthfeel
Stability
Structure
Aromatic cleanliness

Mouthfeel
Soften astringency

Maturation phase Maturation phase Maturation phase Pre-bottling

6 weeks + filtration 3-4 weeks + filtration 3-4 weeks + filtration 24-48 h + filtration

WHITES
REDS
ROSÉS

WHITES
REDS
ROSÉS

REDS
ROSÉS

WHITES
REDS
ROSÉS

NATURAL ONE ROUND ÉLEVAGE

Grape
polysaccharides
 

Grape
polysaccharides
 Mouthfeel
Soften astringency
Aromatic cleanliness

Pre-bottling

Immediate

WHITES
REDS
ROSÉS

VITIS

Yeast 
polysaccharides
 

Readily soluble 
mannoproteins

Mouthfeel
Soften astringency
Aromatic cleanliness
Aromatic complexity

Pre-bottling

Immediate

WHITES
REDS
ROSÉS

VELVET

COMPOSITION

CONTRIBUTION
TO THE WINE

ENOLOGICAL
EFFECT

APPLICATION

HOW TO USE

CONTACT TIME

Thin wine

Medium body wine

Structured wine

Heavy bodied wine

DRY EXTRACT g/L

< 20

21 - 25

26 - 35

>35

DOSAGE OF SURLÌ

20 - 30

25 - 45

40 - 80

50 - 100

GUM ARABIC

during  the maturation phase, yeast and grape-derived polysaccha-
rides can be used as a substitute for natural yeast-hulls or to amplify 

their effect. Enartis has generated a range of coadjuncts derived from 
yeast and grapes that are useful for specific applications.

SURLì: POLYSACCHARIDES FOR THE MATURATION PHASE

HOW TO CHOOSE THE PROPER SURLì
in order to determine which surlì to use and the appropriate dosage, it is 
possible to use the following rapid taste test.  rehydrate 1 gram of surlì in 
50 ml of water at 38°C (100°f) for 2 hours.  in the meanwhile prepare 50 
ml of solution with 13 ml alcohol 95% and 37 ml water at the comple-
tion of the 2 hours, add the 50 ml of a solution to the suspension and let 
it cool at room temperature with periodic mixing.  the final solution must 
be kept at a temperature of at least 20 °C (68 °f) 

and mixed two or three times daily for at least three days.  the solution 
is now ready to add directly to wine being treated knowing that 1 ml 
in 100 ml of wine corresponds to a dose of 10 grams of surlì per 100l 
(0.85 lb/1000 gallons). 
n.B.: surlì Elevage, surlì Vitis and surlì Velvet can be simply dissolved 
in a water solution containing 13% alcohol (1 g of surlì in 100 ml of 
water solution) and be used immediately.

the first stage of vinification are critical for the quality of wine. 
Protecting the new wine from oxidation and stabilizing the aro-
matic and polyphenolic profile of the grapes prevents rapid ageing 
of color and aroma as well as the formation of unpleasant herba-
ceous and bitter qualities. 

Enartis’ biological coadjuncts, the Prolì range, supply mannoproteins 
and natural antioxidants that increase the stabilizing action of polysac-
charides released from yeast during fermentation as well as the antioxi-
dant action of sulfur dioxide. this results in wines with a longer shelf life, 
greater stability, and that posses better organoleptic qualities.

...About Prolì

PROLì RANGE: CHARACTERISTICS AND APPLICATIONS

PROLì R PROLì AROm PROLì BLANCO PROLì ROUND PROLì TINTO

COmPOSITION yEast dEriVatiVE yEast dEriVatiVE yEast dEriVatiVE •	YEAST	DERIVATIVE	
•	CONDENSED	TANNINS	
•	ELLAGIC	TANNINS

•	YEAST	DERIVATIVE	
•	GRAPE	SEED	TANNINS	
•	ELLAGIC	TANNINS

CONTRIBUTION 
TO THE WINE

MannoProtEins •	MANNOPROTEINS	
•	ANTIOXIDANT	
   PEPtidEs 1.5%

•	IMMEDIATELY	FREE	
   MannoProtEins 
•	ANTIOXIDANT	
   PEPtidEs 3%

•	MANNOPROTEINS	
•	TANNINS

•	IMMEDIATELY	FREE	
   MannoProtEins 
•	TANNINS

ENOLOGICAL EFFECT •	MOUTHFEEL
•	COLOR	STABILIZATION
•	SOFTENING	
   astringEnCy

•	AROMA	PROTECTION	
•	COLOR	PROTECTION

•	AROMA	PROTECTION	
•	COLOR	PROTECTION	
•	MOUTHFEEL

•	AROMA	PROTECTION	
•	COLOR	STABILIZATION	
•	MOUTHFEEL

•	AROMA	PROTECTION	
•	COLOR	STABILIZATION	
•	MOUTHFEEL	
•	softEn astringEnCy

APPLICATION •	WHITE	WINES
•	RED	WINES

ligHt WHitEs •	STRUCTURED	WHITES	
•	ROSé	WINES

•	LIGHT	REDS	
•	ROSÉ WinEs

•	STRUCTURED	REDS	
•	ASTRINGENT	REDS

HOW TO USE addition at yEast 
inoCulation

addition at yEast 
inoCulation

addition at yEast 
inoCulation

addition at yEast 
inoCulation

addition at yEast
inoCulation

know more

know more
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if the wine is produced for its appeal to the consumer we must 
ask what appeals to the consumer. an answer can be: a wine 
without defects, possibly with some quality.

the absence of defects is a universal request. a wine which is 
oxidized, reduced, herbaceous, bitter, astringent or wines with 
burning sensation is not acceptable. 

the wine must also be visually appealing and if the color is 
not vibrant, shining and crystal clear the consumer may not 
want it.

the expected quality can vary as a function of nationality, food 
habits, as well as local customs relating to the consumption of 
wine. a definition of quality can be found which will be satis-
factory for the expert as well as for the occasional consumer.  
a wine which is fruity, soft and in equilibrium, or in other 
words - a wine easy to drink - is universally appreciated.

IF OUR OBjECTIVE IS TO PRODUCE A WINE WHICH IS FRUITy, 
SOFT AND IN EQUILIBRIUm, WHAT mUST WE DO? 
obviously, the most fundamental concern is obtaining good 
raw materials, i.e. good quality mature grapes. if, however, 
nature has not assisted us and we must make up for certain 
imperfections which will place our wine in the “interesting, 
but..” category instead of leaving it in the “appeals to me!” 
category, what can we do?

normally in these situations the enologist resorts to the use 
of clarifying agents, correctors of acidity and physiochemical 
stabilization processes. obviously these practices are effective, 
but they nearly always involve a loss of quality, along with a 
decrease in structure, volume, color and aroma.

in some situations, however, it is possible to use alternative 
tools which do not affect the quality of the wine: tannins and 
polysaccharides (mannoproteins and gum arabic).

We are speaking of enological tools that are not new, but 
that can be used in a non-conventional manner.  traditionally, 
tannins are used as antioxidants, for clarification and color 
stabilization, while mannoproteins, which are extracted from 
the yeast used in the sur lie process, and gum arabics are used 
mainly for their stabilizing action.  

HOW CAN TANNINS AND POLySACCHARIDES ImPROVE THE 
QUALITy OF WINE?
the use of the correct tannin at the correct dosage can, in some cas-
es, eliminate reduced, oxidized and herbaceous olfactory characters. 
it can increase fruity aromas, structure, and palate equilibrium, while 
reducing astringency, bitterness and burning taste sensations. 

gum arabic and mannoproteins increase the palate volume of wine and, 
like tannins, reduce perception of alcohol, astringency and bitterness.

the additions of tannins and/or polysaccharides can, in some cases, 
replace clarification, with added advantage that the organoleptic de-
ficiencies are cured without negative consequences for wine quality.

HOW ARE TANNINS AND POLySACCHARIDES USED?
they can be used in a preventative and also in a curative method.  it 
is generally felt that the sooner they are used (fermentation and early 
stages of ageing) the better they are in preventing defects.  during 
ageing, they can be used also in a curative mode.  

their use during fermentation requires technical support from 
the supplier to determine the proper type and dose of tannin and 
polysaccharide to use. tasting of the must/wine during the process is 
a very important analytical function and the experience gained dur-
ing grape harvests will determine operating parameters. 

their use during ageing is easier because laboratory tests can be conduct-
ed to determine the type and amounts to be used.  this is important, be-
cause tannins and polysaccharides obtained from different raw materials 
or from different production process will impart different sensory effects.   
if your results so far were unsatisfactory, don’t reject the general idea 
and try new tannins and polysaccharides, there is good chance that 
you will be happy with new products.

in addition to qualitative advantages, the use of tannins and polysaccha-
rides offer three significant practical advantages:
•	Easy	to	conduct	the	trials	in	your	wines	and	verify	the	results.	
•	Possibility to significantly reduce the labor costs. Without a doubt, the 

preparation of tannin or polysaccharide is significantly faster than for other 
coadjuncts and if granulated or liquid products are available, they can be 
added directly to wine. introduction into the wine is simple and fast and at 
last, we can enter into modern times and avoid rackings and filtrations. 

•	No	wine	losses.	
in conclusion, “is it not worth the pain of trying”?

A MORE APPEALING WINE STYLE:
TANNINS AND POLYSACCHARIDES - NEW/OLD TOOLS FOR WINEMAKERS
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Strengthening
fruity notes

FRUITAN •

UNICO #3 MICROFRUIT•

 ÉLEGANCE • UVA • SKIN
 UVASPEED •  MAX NATURE • UNICO #2

DESIRED EFFECT
TANNINS 
ENARTIS TAN & UNICO RANGES

YEAST POLYSACCHARIDES
SURLÍ RANGE

GUM
ARABIC

VELVET•VITIS

VELVET•VITIS

AROMAGUM

Strengthening
woody notes

Increase olfactory
cleanliness

Increase olfactory
persistence

Attenuation
of astringency

• MAX NATURE

• UNICO #1
RICH • SUPEROAK • ÉLEVAGE
CŒUR DE CHÊNE • EXTRA

FRUITAN • ÉLEGANCE
RICH • SUPEROAK

FRUITAN • ÉLEGANCE • SKIN
CŒUR DE CHÊNE • EXTRA

ÉLEGANCE • UVASPEED
CŒUR DE CHÊNE •

 
EXTRA

ONE •NATURAL •

VELVET•VITIS
NATURAL •

NATURAL •

 ROUND

ONE • ÉLEVAGE

ONE • ÉLEVAGE

AROMAGUM

CITROGUM

AROMAGUM

UNICO #3

MICROFRUIT

MICROFRUIT•

MICROFRUIT•

Increase
softness

ÉLEGANCE • • UVASPEED SUPEROAK 
MAX NATURE• EXTRA • UNICO #2

NATURAL ONE •
•

• ROUND
ÉLEVAGE VELVET

CITROGUM
AROMAGUM

 
•SKIN ÉLEVAGE

Increase
structure

Attenuation
of bitterness

Augmentation
of antioxidant properties

Stabilize color

Micro-oxygenation

Protein stabilization

 

FRUITAN • UVA • SKIN
RICH • ÉLEVAGE • UNICO #1

ÉLEGANCE • UVASPEED • SUPEROAK
CŒUR DE CHÊNE • EXTRA

FRUITAN • ÉLEGANCE
SKIN • SUPEROAK • • ÉLEVAGE

FRUITAN • UVA • RICH
SUPEROAK • ÉLEVAGE

FRUITAN • UVA • RICH
SUPEROAK • ÉLEVAGE

ÉLEGANCE • UVA

ROUND

ONE • ÉLEVAGE
• VELVET

ONE • ROUND • ÉLEVAGE

ONE • NATURAL•

NATURAL•

 ROUND

ONE • ROUND

ONE 

• VITIS

• VITIS

 VITIS

 VITIS

CITROGUM
MAXIGUM

AROMAGUM
MAXIGUM
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Fermentation

NutriFErM Ml
PAckAgEs 1 kg�

Nutriferm ML is a nutrient specifically for malolactic 
bacteria. Increasing nutrients in wine stimulates the 
growth of bacteria at inoculation and improves cell di-
vision. Nutriferm ML provides polysaccharides, amino 
acids, co-factors and vitamins. The cellulose contained 
in the preparation acts as a support for bacteria cells and 
absorbs compounds that may inhibit cell growth. The 

combined effect of Nutriferm ML components ensures 
the domination of the inoculated strain over natural flora 
and dramatically reduces the length of malolactic fer-
mentation. It’s particularly recommended to promote 
malolactic fermentation in difficult wines.

Dosage:� 20-30 g/100L (1.7-2.5 lb/1000gal)

ENArtis Ml oNE  
PACKAGES doses designed for volumes of 250L (66 gal), 
2500L (660 gal), 25000L (6600 gal).  

This strain of Oenococcus oeni guarantees a fast 
and complete malolactic fermentation in red and 
white wines. It produces clean and fruit forward aro-
mas and helps to reduce the impact of the herba-
ceous notes that are sometimes present in red wines. 

ENArtis Ml silVEr
PAckAgEs doses designed for volumes of 2500L (660 gal), 
25000L (6600 gal)  and 100000L (26400 gal).

A strain of Oenococcus oeni isolated from the Sonoma 
area of California. It was chosen among hundreds of differ-
ent strains from wines all over the world. Enartis ML Silver 
assures the progress of malolactic fermentation even un-
der difficult conditions due to high alcohol (>15%) and 
polyphenol content. It respects the aromatic characteristics 
of the wine and does not produce biogenic amines.

Properly conducted malolactic fermentations are not 
only synonymous with good organoleptic quality, but 
also provide the consumer with a measure of security.  

Because of this, it is important to use selected and guar-
anteed bacterial strains which have the ability to domi-
nate the fermentation.

In order to get successful malolactic fermentation in dif-
ficult wines (low pH, high alcohol content) or to speed 
up the fermentation in normal conditions, we suggest to 
prepare a pied de cuve as following.

Example for 10000l wine

1    Rehydrate 4 doses for 25 hL each of Enartis Ml one 
(wines with alcohol content <14%, pH > 3.2) or Enar-
tis Ml silver (wines with alcohol content >15%, pH > 
3.1) as indicated in the technical data sheet.

2    Prepare a blend with 
 • 50 L water
 • 50 L wine
 • 1 kg Nutriferm Ml

3   Adjust the blend pH > 3.3 if necessary.

4    Inoculate the blend with the rehydrated bacteria. Keep 
it at 18-20°C (64-68°F).

5    At 1/2 - 2/3 malic acid depletion, add 200L of wine 
and 1 kg Nutriferm Ml into the pied de cuve in fer-
mentation. Keep it at 18-20°C (64-68°F).

6    At 1/2 - 2/3 of malic acid depletion, use the pied de 
cuve to inoculate the remaining wine. Keep the wine at 
18-20°C (64-68°F) till the end of the fermentation.

FOR MALOLACTIC FERMENTATION IN DIFFICULT CONDITION
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Filtrobril hM
PAckAgEs 10 kg�

Dry precoat with a cellulose base for filtering cloudy 
wines.

Dosage:�  As a precoat: 700-1000 g/m2 of filter surface
 As bodyfeed: 50-100 g/100L (4.2-8.3 lb/1000gal)

Filtrobril hs
PAckAgEs 10 kg�

Dry precoat with a cellulose base for the polishing filtra-
tion of wines.

Dosage:�  As a precoat: 800-1000 g/m2 of filter surface
 As bodyfeed: 50-100 g/100L (4.2-8.3 lb/1000gal)

Precoats

Filter Aids with stabilizing� Effect

Filter sheets

FiltrostAbYl w
PAckAgEs 10 kg�

Filtering coadjunct that consists of PVPP, activated car-
bon, potassium caseinate and perlite. It’s recommended 
for the filtration of white wines. 

ENArtis FiltrA AV
PAckAgEs 40cm x 40cm sheets in box of 100 sheets

Full range of innovative filter sheets to satisfy any need. 
The ENARTIS Filtra AV range can be used to filter wines, 
musts, juices, beers, spirits and other beverages. It is ide-
al to obtain a physico-chemical and microbiologically 
stable filtrate while respecting the organoleptic features 
of the original product, including colour.

It also acts as stabilizing agent eliminating the com-
pounds that can cause haze, browning and bitterness.

Dosage:�  60-150 g/100L (5-12.6 lb/1000gal)

Sheet Filtration PoroSity 
(micron)

av 0 Coarse Filtration - Very Large 3-5

av 3 Coarse Filtration - Large 2- 3

av 5 Coarse Filtration - Tight 1.5-2

av 7 Fine Filtration - Large 1.25-1.5

av 10 Fine Filtration - Tight 0.6-0.8

av St Sterile 0.25-0.45

av St extra Super Sterile 0.15-0.2

SHEET TYPE

1200

1000

800

600

400

200

0
AV0 AV3 AV5 AV7 AV10 AVSt AVSt

Extra

FLOW RATE L/m2/hnew
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The fining process is mainly aimed at improving the clar-
ity and organoleptic features of the treated wine or juice.  
While various physical methods, such as centrifugation 
and filtration, can be applied to clarify juice and wine, 
the reduction or elimination of the compounds respon-
sible for wine instability or taste imbalance is often best 
achieved by using fining agents. 

The fining process is therefore a crucial stage in the pro-
duction of all wine types.
Enartis is constantly at the forefront of applied research 
in the field of winemaking products, offering solutions 
tailored to the specific needs of winemakers that assist 
them to produce wines with a modern and distinctive 
style well suited to the global market.

The directive - 2007/68/EC - foresees that all wines produced 
and/or marketed in the European Union must declare on the 
label when they have been treated with coadjuncts derived 
from milk or eggs. Enartis has created a product line of Al-

lergen Free fining agents that offers the advantage of not 
containing ingredients which must be declared on the label 
and that are suitable for the production of juices and wines 
destined for consumption by vegetarians and vegans. 

The experience developed over many experiments in-
dicates that the use of blends ensures more constant 
results as compared to the use of pure coadjuncts. 

Because of this, Enartis has developed a series of com-
plex products suitable to replace casein and potassium 
caseinate for the treatment of musts and wines.

Allerg�en Free Fining� Ag�ents

ProtoMiX AF
PAckAgEs 10 kg� 

Complex containing bentonite, PVPP, plant protein and cel-
lulose. The best use for Protomix AF is for the clarification of 
must because it assures good clearing action while simul-
taneously removing oxidized and oxidizable polyphenolic 
substances as well as the proteins responsible for wine in-
stability. It can also be used during primary fermentation to 
detoxify must and favor the metabolic activity of yeast.  

Dosage:�  50-150 g/100L (4.2-12.6 lb/1000gal) in juice and fermentation
 30-100 g/100L (2.5-8.3 lb/1000gal) in wine

clAril AF
PAckAgEs 1 kg • 10 kg 

A blend containing bentonite, PVPP, plant protein and 
amorphous silica. Claril AF is recommended for the 
elimination of phenolic compounds responsible for oxi-
dation at the expense of color and aroma, followed by 
the appearance of bitterness. The presence of bentonite 
in the formulation increases protein stability and guaran-
tees good clarification.

Dosage:�  50-150 g/100L (4.2-12.6 lb/1000gal) in juice
 30-80 g/100L (2.5-6.7 lb/1000gal) in wine

coMbistAb AF
PAckAgEs 1 kg • 10 kg 

A complex containing PVPP, plant protein and amorphous 
silica. It is very effective in the prevention and cure of oxi-
dation, pinking and the reduction of bitter sensations. Com-
bistab AF is designed for those who prefer to manage the 
use of bentonite separately.

Dosage:�  10-50 g/100L (0.8-4.2 lb/1000gal) 

PlANtis AF
PAckAgEs 15 kg�

A pure, gluten free plant protein. Plantis AF has the ability to 
remove catechins and short chain-length polyphenols which 
are responsible for oxidation and the onset of bitterness. It can 
be used alone in wine clarification, or better yet, in combina-
tion with other clarifying agents, such as bentonite.   

Dosage:�  10-30 g/100L (0.8-2.5 lb/1000gal)  

Alternatives to casein and Potassium caseinate



40

Fi
N

iN
g

 A
g

EN
ts

gelatinGelatin

JUICE

APPLICATIONS OF ENARTIS GELATINS

ATOCLAR HYDROCLAR 45

Decrease
of astringency
Clarification

Decrease
of astringency
Clarification

GOLDENCLAR

Decrease
of astringency
Clarification

Clarification
with silica sol, 

bentonite or tannin

HYDROCLAR 30

Decrease
of astringency
Clarification

Clarification
with silica sol, 

bentonite or tannin

Flotation 
Clarification with

silica sol or bentonite

Decrease
of astringency
Clarification

Clarification
with silica sol, 

bentonite or tannin

Clarification with
silica sol or bentonite

PULVICLAR S

Decrease
of astringency
Clarification

Clarification
with silica sol, 

bentonite or tannin

Flotation 
Clarification with

silica sol or bentonite

Decrease
of astringency
Clarification

CLARGEL

PRESSED WINES

YOUNG RED WINES

AGED RED WINES

WHITE AND 
ROSÉ WINES

REFERENCE WINE
REFERENCE 
WINE + RIBOFLAVIN TEST
PLUXBENTON N
PLUXCOMPACT
BENTOLIT 
BENTONITE A
BENTONITE B
BENTONITE C
BENTONITE D
BENTONITE E
BENTONITE F
BENTONITE G
BENTONITE H
BENTONITE I
BENTONITE L
BENTONITE M
BENTONITE N
BENTONITE P
BENTONITE R
BENTONITE S
BENTONITE T

ENARTIS
ENARTIS
ENARTIS
HUNGARY
ITALY
ITALY
ITALY
ITALY
ITALY
ITALY
GERMANY
TURKEY
TURKEY
TURKEY
TURKEY
ITALY
ITALY
GERMANY
FRANCE

26
306

120
153
195
226
223
238
243
179
212
239
214
232
224
219
225
218
181
166
221

61
50

42

41
45

TABLE 1: BENTONITE TREATMENT 100 g/100L (8.3 lb/1000 gal)

TREATMENT        ORIGIN RIBOFLAVIN
(micrograms/liter)

REDUCTION %

WINE + RIBOFLAVIN ADDITION
PLUXBENTON N
PLUXCOMPACT
BENTOLIT SUPER 

316
297
288
291

6.6
9.4
8.5

TABLE 2: TREATMENT WITH 10 g/100L (0.8 lb/1000 gal)

TREATMENT                RIBOFLAVIN
(micrograms/liter)

REDUCTION %

WINE + RIBOFLAVIN ADDITION
PLUXBENTON N
PLUXCOMPACT
BENTOLIT SUPER

316
257
267
279

19.2
16.0
12.3

TABLE 3: TREATMENT WITH 20 g/100L (1.7 lb/1000 gal)

TREATMENT                RIBOFLAVIN
(micrograms/liter)

REDUCTION %

WINE + RIBOFLAVIN ADDITION
PLUXBENTON N
PLUXCOMPACT
BENTOLIT SUPER

316
192
215
240

TABLE 4: TREATMENT WITH 50 g/100L (4.2 lb/1000 gal)

TREATMENT                RIBOFLAVIN
(micrograms/liter)

REDUCTION %

39.6
32.4
24.5

0 g/100L          10 g/100L                 20 g/100L               50 g/100L             100 g/100L

RELATIONSHIP BETWEEN BENTONITE DOSAGE
AND REDUCTION OF RIBOFLAVIN

Riboflavin % reduction

60

50

40

30

20

10

0
Bentonite

dosage (g/100L)

70

Pluxbenton N

Pluxcompact

Bentolit Super

blANcoll
PAckAgEs 1 kg�

Pure powder egg albumin for softening and refining the 
structure of red wines. It eliminates excessive astringency by 
flocculating a wide spectrum of tannin fractions. Blancoll is 
particularly recommended for its quality: it rounds off the 

structure without causing an imbalance, and maintains the 
aroma and original features of wine. 

Dosage:� 5-10g/100L (0.4-0.8 lb/1000gal)

Albumin

hYdroclAr 30
PACKAGES 25 kg • 1000 kg

A 30% liquid solution of food grade gelatin. This me-
dium hydrolyzed gelatin can be successfully used for the 
clarification of juice and wine and for removing exces-
sive astringency. It is particularly effective in reducing 
the sensations of dryness and astringency that can be felt 
at the middle-end of the palate. It is also ideal for clarifi-
cation of white juice by flotation.

Dosage:� 15-40 mL/100L (0.6-1.5 L/1000gal) in juice
 10-20 mL/100L (378-757 mL/1000gal) in white wines
 30-60 mL/100L (1.1-2.3L/1000gal) in red wines

hYdroclAr 45
PACKAGES 25 kg • 1000 kg

A 45% liquid solution of food grade gelatin. This ex-
tremely hydrolyzed gelatin has a powerful tannin reduc-
ing effect. It is highly effective in removing undesirable 
tannins at the front of the palate. It is therefore particular-
ly suitable for softening pressed and young red wines.

Dosage:� 10-25 mL/100L (378-950 mL/1000gal) in juice
 7-15 mL/100L (265-950 mL/1000gal) in white wines
 20-40 mL/100L (0.75-1.5L/1000gal) in red wines

goldENclAr
PAckAgEs 1 kg�

As shown in studies conducted on the interaction of animal 
gelatin with the phenolic component of wine, Goldenclar 
appears to act on the same tannin fractions that are re-
moved by egg albumin. The use of Goldenclar is therefore 
recommended in the treatment of aged red wines to reduce 

astringency without modifying the gustatory equilibrium. It 
is also very effective for the clarification of all wine.  

Dosage:� 2-4 g/100L (0.2-0.3 lb/1000gal) in white wines
 6-10 g/100L (0.5-0.8 lb/1000gal) in red wines

Alternatives to Eg�g� Albumin
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PAckAgEs 20 kg�

An atomized food grade gelatin easily soluble in cold 
water. It is ideal for softening pressed wines and young 
red wines that have excessive astringency at the front of 
the palate.

Dosage:� 2-4 g/100L (0.2-0.3 lb/1000gal) in white wines
 8-15 g/100L (0.7-1.2 lb/1000gal) in red wines 

PulViclAr s
PACKAGES 1 kg • 20 kg

Pulviclar S is an ultra-pure, food grade, 
warm soluble, granulated gelatin, charac-
terized by low hydrolysis and high charge 
density. Pulviclar S is a highly effective 
clarifier and stabilizer. It’s recommended 
for clarifying white juice and wine in con-
junction with Sil Floc, Pluxbenton N, Ben-
tolit Super and Tanenol Clar. In quality red wines, Pulvi-
clar S improves balance by eliminating excess astringency 
at the end of the palate without reducing structure.

Dosage:� 4-10 g/100L (0.3-0.8 lb/1000gal) in juice and white wines
 6-15 g/100L (0.5-1.2 lb/1000 gal) in red wines 

goldENclAr
PAckAgEs 1 kg� 

High molecular weight gelatin in the 
form of dry sheets. As shown in stud-
ies conducted on the interaction of animal gelatin with the 
phenolic component of wine, Goldenclar appears to act on 
the same tannin fractions that are removed by egg albumin. 
The use of Goldenclar is therefore recommended in the 
treatment of aged red wines to reduce astringency without 
modifying the gustatory equilibrium. It is also very effective 
for the clarification of all wine.

Dosage:� 2-4 g/100L (0.2-0.3 lb/1000gal) in white wines
 6-10 g/100L (0.5-0.8 lb/1000gal) in red wines 

clArgEl
PAckAgEs 25 kg�

A new gelatin with a high molecular weight in a liquid solu-
tion. It is very effective in clarifying both juice and wine. In 
high quality red wines, it improves balance by eliminating 
excessive astringency without reducing the wine’s structure.

Dosage:� 40-150 mL/100L (1.5-5.7 L/1000gal) in juice
 20-50 mL/100L (0.75-1.9 L/1000gal) in white wines
 50-150mL/100L (0.75-5.7 L/1000gal) in red wines  

FiNEgEl
PAckAgEs 20 kg�

Finegel is a concentrated solution containing 200 g/L of high 
quality fish gelatin. Because the amino acid composition is 
similar to bovine and porcine gelatin, Finegel can be used 
for the clarification of wines for markets which prohibit treat-
ment with substances of bovine or porcine origin. In white 

wines, it’s very effective in reducing oxidative and vegetal 
characteristics. In red wines, Finegel eliminates hard tannins 
and improves finesse, roundness and fruit aromas. It’s also 
helpful in color stabilization.
Dosage:� 20-100mL/100L (0.75-3.8 L/1000gal)

Fish gelatin

ProtoclAr®

PAckAgEs 25 kg� 

Pure potassium caseinate containing over 90% protein. 
Manufactured using a special method designed to produce 
a product meeting the specific requirements of the wine in-

dustry, Protoclar® dissolves readily in water, without forming 
lumps and causing minimal foaming.
Dosage:�  20-100 g/100L (1.7-8.3 lb/1000gal)

caseinate

FiNEcoll
PAckAgEs 1 kg�

Finecoll is a granular isinglass which is soluble in cold water. 
It is useful for the clarification of all wines (red, white, and 
rosé) when the reduction of bitterness as well as oxidative 
and herbaceous characteristics are desired without adversely 
affecting the structure of the wine. Moreover, because it is 
scarcely affected by colloids, Finecoll improves brilliance 

and filterability of wines which are difficult to filter, particu-
larly those derived from inferior or poor quality grapes which 
have been affected by Botrytis or those which have been sub-
jected to strong mechanical treatment.

Dosage:�  1-4 g/100L (0.08-0.3 lb/1000gal)

ising�lass
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It is the result of eight years of research and experimentation in-
volving the main European research centers, as well as the col-
laboration of numerous Italian wineries, with over 500000 L 
(132.000 gal) of wine and musts treated on a commercial scale. 
The coadjuncts of the PLANTIS range have specifically been 
selected and tested for the application on wine and must. Their 
unique properties include a high clarifying capacity, an increase 
in the filtration capacity, a reduced volume of lees and respect for 
color components. 
The plant origins of the PLANTIS coadjuncts give technical experts 
an alternative to traditional proteinaceous clarifying� ag�ents, in 
particular gelatin, casein and egg albumin, capable of:  
• satisfying� the demand for wines not treated with substances of 
animal origins (organic, vegetarian, vegan wines, etc.)  
• g�uaranteeing� food safety for consumers by preventing the risk 
of spreading diseases, related to the use of coadjuncts of animal 
origins  (BSE, bird flu, etc.) 

• mantaining� the natural integ�rity of the wine by offering an 
adjuvant which has the same nature of the food for which it is 
intended.

thE rANgE
The Plantis coadjuncts are in powder form, in a color which 
varies from yellow to beige (of variable intensity) and with a 
light and characteristic smell of dry legumes.
Their dosage rates are similar to those used for animal gelatin, 
upon dispersion in water at room temperature. Because plant 
proteins are not completely soluble, the suspension has to be 
kept in motion during its introduction into the liquid being 
treated. It is good practice to introduce Plantis in the must or 
wine via a dosing pump or Venturi tube, during a pump-over 
which ensures the contact between the clarifying agent and 
most of the volume to be clarified.

Plantis
clarifying� Ag�ents based on Proteins of Plant orig�ins

plantis is a range of innovative clarification products which have been 
obtained from plant proteins extracted from wheat and pea

PLANTIS GUARANTEES
•  Optimal clarifying capacity
•  Reduction of astringent and bitter sensations
•  Little removal of color compounds
•  Reduced loss of liquid thanks to the production of low
 volumes of lees
•  No risk of contamination deriving from coadjuncts of 
 animal origins

•  No substances obtained through genetically modified 
 organisms
•  Conformity to Codex Alimentarius 
•  Conformity to Codex Oenologique 
• Safety for the consumer: only the Plantis clarifying 
 agents are accompanied by a toxicological study which 
 reasonably shows the absence of allergenic residue in 
 treated wines and musts

application advantages

PlANtis clAr
PAckAgEs 15 kg� 

COMPOSITION: clarifying agent ob-
tained from hydrolyzed gluten.
APPLICATIONS: for the static clarifica-
tion and flotation of must.

Dosage:� 10-30 g/100L  
 (0.8-2.5 lb/1000gal)  

PlANtis ElEgANcE
PAckAgEs 15 kg� 

COMPOSITION: clarifying agent ob-
tained from hydrolyzed gluten and pea 
protein.
APPLICATIONS: to diminish the astrin-
gency and bitterness of red wines.

Dosage:� 5-50 g/100L 
 (0.4-4.2 lb/1000gal) 

PlANtis FiNE
PAckAgEs 15 kg�

COMPOSITION: clarifying obtained from 
hydrolyzed gluten and pea protein.
APPLICATIONS: for the clarification of 
white wines, reducing oxidation, and for 
cleaning up of red wines where the intent is 
to maintain an unchanged taste balance.

Dosage:� 5-30 g/100L (0.4-2.5 lb/1000gal)  

PLANTIS AF (GLuTEN FrEE)
PAckAgEs 15 kg� 

COMPOSITION: pure, allergen free plant protein.
APPLICATIONS: to remove catechins and short chain 
polyphenols which are responsible for oxidation and  
bitterness.  It can be used as alternative to the casein.  

Dosage:� 10-30 g/100L (0.8-2.5 lb/1000gal) 
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Granular sodium bentonite. Pluxbenton N com-
bines good clarification with excellent protein 
removal. Pluxbenton N is also very effective in 
reducing riboflavin, the molecule responsible 
for the “light struck” defect in white wines.
Dosage:� 20-120 g/100L (1.7-10 lb/1000gal)

PluXbENtoN N
PACKAGES 1 kg • 20 kg

stAbYl
PACKAGES 1 kg • 30 kg

A pure polyvinyl-polypyrrolidone, Stabyl is highly effec-
tive in removing oxidized and oxidizable polyphenols. 
Thus, it is recommended to prevent and treat oxidation 

in all types of wine. Stabyl can also be successfully used 
to reduce bitterness.  
Dosage:� 5-50 g/100L (0.4-4.2 lb/1000gal)

PVPP

blends
ProtoMiX g 

PAckAgEs 15 kg�

A blend of bentonite, potassium caseinate and cellulose 
particularly suited for the clarification of juice and white 
wine. Protomix G enhances white wine quality through 
the elimination of oxidized polyphenols. When added 
during fermentation, it also provides a support for yeast, 
helping their metabolism.

Dosage:�  50-100 g/100L (4.2-8.3 lb/1000gal) in fermentation
 30-100 g/100L (2.5-8.3 lb/1000gal) in wine

clAril sP
PAckAgEs 10 kg�

Claril SP is a complex clarifying agent consisting of ben-
tonite, PVPP, potassium caseinate and silica. It is recom-
mended for the prevention and correction of the oxida-
tive phenomena associated with phenolic components of 
must and wine. Wines treated with Claril SP have a more 
intense and elegant nose and age better. Claril SP can also 
be used to increase clarity and reduce bitterness.

Dosage:� 50-150 g/100L (4.2-12.6 lb/1000gal) in juice 
 30-80 g/100L (2.5-6.7 lb/1000gal) in wine

NEoclAr AF
PAckAgEs 25 kg�

A new allergen free formula! A blend of bentonite, gelatin 
and activated carbon, it can be used to treat white, rosé 
and red wines as well as juice. Neoclar AF ensures fast 
and thorough clarification, and minimal amounts of lees. 
The combination of several organic clarifiers improves the 
organoleptic features of wine while the bentonite ensures 

proper protein stability. The product gives red wines re-
markable stability, without affecting color. Particularly ef-
fective in reducing herbaceous characters, it also facilitates 
wine filtration.
Dosage:� 100-150 g/100L (8.3-12.6 lb/1000gal) in juice
 40–100 g/100L (3.3-8.3 lb/1000gal) in wine

bentonite
bENtolit suPEr

PAckAgEs 25 kg�

Activated sodium powder bentonite. 
Bentolit Super combines excellent clari-
fication with good protein removal. It 
can also be used in flotation.

Dosage:�  20-120 g/100L (1.7-10 lb/1000gal)

PluXcoMPAct
PAckAgEs 20 kg�

A bentonite obtained by a special procedure. Its activation rate 
is designed to produce protein removal efficiency comparable 
to that of sodium bentonite with a lees volume creation similar 
to that of calcium bentonite. Therefore, even when used at 
low doses, Pluxcompact combines excellent fining and pro-
tein removal properties with limited amounts of lees.

Dosage:� 20-120 g/100L (1.7-10 lb/1000gal)
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sil Floc
PACKAGES 10 • 25 • 1000 kg

A stable pure silicon dioxide in aqueous disper-
sion. Sil Floc contains homogeneous, negatively 
charged particles of silicon dioxide. The ultra-fine 
size offers a large contact surface and consequently 

acts as a co-fining agent with protein fining 
agents. Solution pH 9.0-9.5.

Dosage:� 40-100 mL/100L (1.5-3.8 L/1000gal) in juice
 25-75 mL/100L (0.95-2.8 L/1000gal) in wine

corrective Fining� Ag�ents 
FENol FrEE 

PAckAgEs 10 kg�

This activated carbon is extremely effective in the correc-
tion of wines which present evident defects caused by Bret-
tanomyces/Dekkera. Minimal additions are proven to si-
gnificantly reduce the volatile phenols content, resulting in 
an over-all improved wine aroma without spoiling color.

Dosage:�  20-40 g/100L (1.7-3.3 lb/1000gal)

FENOL FREE: VOLATILE PHENOLS REMOVAL  

29.8 - 30.8 -
FENOL FREE

CARBON A

CARBON B

PVPP

9.3 - 9.3 -

4.6 - 11.7 -

4.3 - 9.8 -
4-ETHYLguAIACOL

4-ETHYLPHENOL

carbon
blAck PF 

PAckAgEs 15 kg�

Enological activated carbon in damp form. Very effective 
in decolorizing wines and juice and in removing ochra-
toxin A (OTA). The controlled moisture present in Black 
PF greatly reduces the spread of carbon dust in the atmo-
sphere and makes it easier to use.

Dosage:� 20-100 g/100L (1.7-8.3 lb/1000gal)

BLACk PF EFFICIENCY IN REMOVINg OCHRATOxIN A

OCHRATOxIN A (mg/L)

untretated wine
Black PF 10 ppm
Black PF 30 ppm
Black PF 60 ppm
Black PF 100 ppm

0

0.5

1

1.5

2

2.5

3

rEVElAroM
PAckAgEs 1 kg�

Granulated fining complex containing copper. Revela-
rom cures and prevents the appearance of the reductive 
character. When it’s used to cure the reduction, it imme-
diately eliminates the bad flavors produced by mercap-

tans and H2S thus making the fruitiness come out again. 
When added before bottling, it prevents the appearance 
of reduction and light-struck in the bottled wine.
Dosage:� 5-20 g/100L (0.4-1.7 lb/1000gal)
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the growing recognition of food allergies and intolerances which many 
individuals suffer from has lead to a revision of the legislation controlling 
the labeling of food products.  
the health of individuals that have these problems can actually be gravely 
compromised if they mistakenly consume substances to which they are 
sensitive due to a lack of information on food composition. 
the European directive 2000/13/EC defines the substances that are recognized 
as being the source of the most diffused forms of food allergies and intolerances. 
the presence of these substances must be declared on the label when they are 
found in food as ingredients, additives, ingredients of ingredients, additives of 
ingredients or technological coadjuncts. the wine industry does not evade this 
frank regulation. since 2002 in australia, it has been mandatory to state on wine 
labels if milk, egg or fish derivatives were used during the production process.   
in Europe, the directive 2007/68/EC requires the label declaration of the 
following substances used in winemaking:
•	cereals	containing	gluten	and	derived	products;
•	eggs	and	egg	based	products;
•	milk	and	milk	based	products;
•		sulfur	dioxide	and	sulfites	at	concentrations	greater	than	10	mg/kg	or	

10 mg/l expressed as so2.
in order to bypass these labeling regulations, Enartis has researched and 
developed fining agents free of allergenic substances as alternatives to 
potassium caseinate and egg albumin. 

ALTERNATIVES TO POTASSIUm CASEINATE
Potassium caseinate is produced from casein, a milk protein.  this form of 
the protein is easy to use because it easily dissolves in water.
Potassium caseinate (from this point forward this term will be used, how-
ever casein has an analogous use and effect) is used in winemaking as a 
fining agent. in particular, it is used for its capacity to:
•	remove	phenolic	substances,	in	particular	those	involved	in	oxidation;
•	reduce	bitterness;
•	complex	ferric	iron	and	copper;
•	eliminate	unpleasant	odors	and	tastes.	
Potassium caseinate flocculates in wine and must due to acid pH and, on 
one hand, reduces the risk of over-fining, but on the other hand, makes it 
difficult to use. to guarantee maximum effectiveness, potassium caseinate 
must first be dissolved in water, and then added to the liquid to be treated 
in a slow and continuous manner using Venturi tubes or dosing pumps. 
this allows for maximum contact between the fining agent and the liquid. 
if the application is not completed as such, the clarifying action is limited 
to only part of the liquid and the results may not be satisfactory. 
during the search for allergen free alternatives, fining agents which, at 
least in part, had similar actions to caseinate were evaluated in compari-
son to potassium caseinate.
during this first laboratory screening, the pure compounds and blended fining 
agents were examined for their effects on color and total polyphenol content. 
all were applied at average dosages regularly used in winemaking (table 1). 

the results once again show application difficulties linked with the rapid 
coagulation of potassium caseinate at acid pH, which consequently reduces 
its effectiveness: it is more effective to use a blend (Protomix g) which con-
tains some potassium caseinate rather than the pure product (graph 1).
  

furthermore, using blends gives an aromatic result which is closer to 
that following the application of potassium caseinate alone. in fact, 
for example, PVPP is very effective at removing phenolic substances 
involved in oxidation and is easier to use than potassium caseinate. 
However when used alone and at high dosages, it can yield certain 
unpleasant taste sensations associated with the loss of structure and 
a dry aftertaste.
given the results of these first trials, further study was dedicated to prod-
uct blends, particularly blends with a PVPP, bentonite and plant protein 
composition.  
after further laboratory trials 3 blends were formulated:
•		Protomix	AF	is	a	fining	agent	with	a	bentonite,	PVPP,	plant	protein	and	

cellulose composition recommended for use in must during sedimenta-
tion or fermentation; 

•		Claril	AF	is	a	fining	agent	with	a	bentonite,	PVPP,	plant	protein	and	
amorphous silica composition used for the clarification of must or 
wine;

•		Combistab	AF	is	a	fining	agent	with	a	PVPP,	plant	protein	and	amor-
phous silica composition for the clarification of wine.

from the results obtained on white wines produced from Verdelho grapes, 
it is possible to see that at equal dosages, Protomix af and Claril af have 
a better clarification capacity than potassium caseinate, since they are 
more efficient at reducing yellow (od at 420 nm), total polyphenol con-
tent (od at 280 nm), pinking potential and catechin content (table 2).

as for Combistab af, a product which was formulated for those that 
prefer to manage bentonite use separately, it shows levels of color and 
polyphenol substance removal comparable to that of potassium casein-
ate (graph 2 and 3).

furthermore, for iron removal capacity, these allergen free com-
pounds give very similar results to potassium caseinate (table 3). 
in particular, Plantis af, a gluten-free, pure plant protein, shows 
greater efficiency.

...About Allerg�ens declarations on labels
WHAT ARE THE ALTERNATIVES?

Protoclar Potassium caseinate 15 -1.15 -1.54 1.76
Protomix G Blend of bentonite, potassium 

caseinate, cellulose
50 -3.34 -5.43 -1.96

Protomix G Blend of bentonite, potassium 
caseinate, cellulose

100 -5.07 -10.08 -5.88

Claril SP Blend of bentonite, potassium 
caseinate, PVPP

50 -6.11 -9.30 -15.69

Claril SP Blend of bentonite, potassium 
caseinate, PVPP

100 -8.65 -13.18 -19.61

Pluxbenton N sodium bentonite 50 -5.65 -3.10 -7.84
PVPP 15 -6.57 -17.05 -13.73
Black PF Carbon 10 -6.81 -10.85 -19.61
Black PF Carbon 20 -18.92 -29.46 -29.41
Plantis AF allergen free Plant Protein 15 -3.00 -9.30 -5.88

PRODUCT CoMPosition dosagE
(g/100l)

Variation %
od 280 (total 
PolyPHEnols)

Variation %
od 280 (total 
PolyPHEnols)

Variation %
od 280 (total 
PolyPHEnols)

taBlE 1: iMPaCt of diffErEnt fining agEnts on a WHitE WinE - PHEnols ContEnt & Color

graPH 1 - od 280, 320, 420 and 520 nm of WinEs trEatEd WitH diffErEnt fining agEnts: 
Variation in CoMParison WitH tHE rEfErEnCE WinE

od 280 od 320 od 420 od 520

ProtoMiX g 
40 g/hl

PotassiuM
CasEinatE

Plantis af
40 g/hl

Va
ria

tio
n 

%

0

-5

-10

-15

-20

 -25

-30

-35
0

TURBIDITy
(NTU) 13.4 16.4 11.4 8.3

OD 420 nm 0.182 0.176 0.155 0.181

OD 520 nm 0.697 0.808 0.686 0.765

SUSCEPTIBILITy
TO PINKING 1.8 1.8 0.7 0.8

CATECHINS
(mg/L) 6 5.7 5.1 5.3

rEfErEnCE PotassiuM CasEinatE Claril af ProtoMiX af

taBlE 2 - turBidity, Color, susCEPtiBility to PinKing and CatECHins ContEnt in WinEs 
trEatEd WitH diffErEnt fining agEnts.

know more
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ALTERNATIVES TO EGG ALBUmIN
Egg albumin consists mainly of a protein, globulin, contained in the albu-
min. in winemaking it is used either directly as fresh or frozen egg whites 
or in a dehydrated albumin form. it is used for its capacity to:
•	reduce	astringency
•	improve	the	clarity	of	the	wine
•	remove	instable	color.
the fining agent which most resembles the action of egg albumin is ani-
mal gelatin.  
animal gelatin precipitates large and strongly galloylated tannins. 
it was observed that when its molecular dimension decreases, the quan-
tity of precipitated tannins is greater and it is more selective toward tan-
nins with high molecular weights (graph 4). 

the hydrolysis process likely has a double effect of both increasing the 
number of sites accessible for interaction with polyphenol compounds 
and increasing the flexibility of the molecule which then can bind to 
polymers of greater dimensions. these results can justify why in practice 
atomized gelatin and liquid gelatin at high concentrations are the most 
efficient in the treatment of very astringent wines. 

as for improving the clarity on the other hand, the greater the mo-
lecular weight of the gelatin, the greater its clarification efficiency. 

Egg albumin has a very high tannin removal capacity in quantitative terms 
and at equivalent dosages, is superior to that of gelatin. However, it precip-
itates tannins without distinction or selectivity at a qualitative level, there-
fore it acts as a fining agent with a large spectrum of action (graph 5). 

in practice, egg albumin is considered as a finishing fining agent 
that respects wine characteristics and is reserved for quality wines 
and those aged in wood. if used in an attempt to correct overly 
expressed defects, it is not effective. 
the practical and scientific results can be justified if it can be hy-
pothesized that an unselective fining agent that does not modify 
the relationships between the tannin fractions can simply lower 
wine astringency without disrupting the taste balance already ob-
tained during maturation. 
following this logic and while waiting for the results of the research 
in progress, the most immediate solution as a substitute for egg 
albumin is the use of gelatin with a high molecular weight. that is, 
among the gelatins available, those which are less selective in their 
tannin removal actions.
in fact, during the numerous trials completed with the aim of us-
ing allergen free fining agents, often gelatin with high molecular 
weights (liquid gelatin at low concentration, heat soluble gelatin, 
and gelatin in dry sheets) have given similar results, and often even 
better results than egg albumin. this choice is further justified by 
the experiences of many producers that regularly use leaf gelatin 
during the final clarification of aged red wines. 

REFERENCES
sarni-Manchado P., deleris a., avallone s., Cheynier V., Moutounet 
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Enol. Vitic.50:2 (1999)
Maury C., sarni-Manchado P., lefebvre s., Cheynier V., Moutounet 
M.: “influence of fining with different molecular weight gelatins 
on proanthocyanidins composition and perception of wines” am. 
J. Enol. Vitic.52:2 (2001)

REFERENCE CLARIL 
AF

PROTOmIX
AF

COmBISTAB
AF

PLANTIS 
AF

POTASSIUm
COmBINATE

DOSAGE 440 ppm 440 ppm 440 ppm 440 ppm 440 ppm

IRON mg/L 22.40 14.53 14.54 13.57 13.26 13.22

REDUCTION
% Fe ........ -35% -35% -39.4% -40.8% -41%

taBlE 3: iron (fe) rEMoVal CaPaCity of tHE allErgEn frEE fining agEnts in 
CoMParison WitH PotassiuM CasEinatE.

graPH 4: aVEragE MolECular WEigHt of tHE tannins PrECiPitatEd By diffErEnt fining 
agEnts addEd at tHE dosagE ratE of 100 ppm.
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INTRODUCTION
the purpose of clarification is to decrease suspended solids of the 
treated liquid as well as influence its organoleptic characteristics.
While alternatives of a physical nature are available to improve clarity 
(centrifugation and filtration), the reduction or removal of compounds 
which are responsible for instability or taste imbalance of certain wines 
can only be obtained through the utilization of adjuvants for clarification.
among the adjuvants for clarification, the ones of a proteinaceous nature 
bear a particular importance since they act selectively on the phenolic 
fraction of wine and must, by reducing astringent and bitter sensations.
the proteinaceous clarifying adjuvants currently used are solely of animal 
origins (egg albumin, bovine or pork gelatin, milk casein, isinglass) and ge-
latins occupy a first rate position thanks to their optimal effectiveness to-
gether with a treating cost which is affordable for wines of every price range.
However, worldwide the demand for proteinaceous clarifying agents 
of plant origin is strong. for example, Japan and England have been 
demanding for several years wines for which it is possible to cer-
tify the absence of treatments with adjuvants of animal origins.
the main reasons for such request are due to:
•	 the	 appearance	 of	 diseases	which	 can	 be	 transmitted	 to	 humans	

through the contact or the consumption of products of animal origins 
(for instance BsE, bird flu, etc.);

•		image	issues,	as	the	consumer	barely	accepts	that	a	product	of	plant	
origins is treated with substances of animal origins;

•		the	increased	importance	of	markets	which,	due	to	religious	or	cultural	
issues request wines which have not been treated with products of 
animal origins (kosher, vegetarian, vegan wines, etc.).

in order to respond to this need, in 1997 Esseco began a research 
project aimed to find, among proteins of plant origins, clarifying adju-
vants which were alternative to animal gelatins.

TECHNICAL DEVELOPmENT
1997 - 2002 TESTING IN LAB AND EXPERImENTAL WINERy
the technical project was developed following the course described 
hereafter:
•	Gathering of more than a hundred protein compounds of plant origins 
 for food purposes in accordance with the Codex alimentarius rules  
 and non gMos.
•		Lab screening to evaluate clarifying capacity and organoleptic effect.
•		Selection of 8 compounds of different botanical origins suitable for 
 oenological application.
•	 Experimentation by:
   -  inra - EnsaM of Montpellier (france), research team of dr. Moutounet;
 -  inCaVi of Vilafranca del Penedes (spain), research team of 
   dr. Minguez;
   -  istituto sperimentale per l'Enologia di asti, research team of 
   dr. Bosso; to study in depth the interaction mechanisms of plant 
   proteins with wine compounds and in particular with polyphenolic  
   substances.
•  Collaborations in: 
    -  france with itV and Chambre d’agriculture de Bordeaux;
    -  spain with Cida (rioja research)
       and EVEna (navarra research);
   -  germany with the treviri institute of Viticultural and oenological 
   research;
    -  luxemburg with the Moselle Viticultural and oenological institute;
    -  Portugal with the lisbone university;
    -  switzerland with the federal station of Changins;

in order to confirm the effectiveness of these compounds on a great 
number of wines from different geographical regions and with different 
quality characteristics.

2000 - 2003 EXPERImENTATION IN THE WINERy
in 2000 in france and italy, the respective agricultural Ministries author-
ized the experimentation in the winery, in accordance with section 46 of 
European regulation 1493/99.
in italy, the task of carrying out the experiments was assigned to the 
istituto sperimentale of asti and, in two years, 5370 hl of white and red 
wines and musts were treated.

RESULTS
 from the experiments carried out in the lab as well as in the winery, 
 it emerged that:
•	the	selected	plant	proteins	have	a	clarifying	capacity	which	is	compa-

rable with that of animal gelatin;
•	they	generally	form	a	lesser	volume	of	lees	in	comparison	with	gelatin,	

thereby reducing filtration work and liquid losses;
•	they	are	not	very	active	on	anthocyanins	 (color	compounds	of	 red	

wines) and consequently they respect the original color of wine;
•	like	gelatin,	they	act	upon	condensed	and	more	galloylated	tannins	

(compounds which are responsible for astringent and bitter sensa-
tions) (5; 9);

•	at	 tasting,	wines	 treated	with	plant	proteins	are	not	discernible	 in	
comparison with wines treated with gelatin (10).

from what precedes, it is possible to conclude that plant proteins can 
be utilized as oenological clarifying agents as an alternative to animal 
gelatin.

AUTHORISATION OF THE OFFICE INTERNATIONAL DE LA VIGNE 
E DU VIN
in 1999, Esseco began the authorization procedure to use plant proteins 
in the oenological sector. during the 5 years which were necessary to 
complete the procedure, they produced the technical results obtained 
in italy, france and spain on musts and white and red wines which had 
been clarified with plant proteins of various botanical origins.
upon a request by the food safety Commission, in 2001 Esseco began 
collaborating with Prof. Patrizia restani of the department of Pharmaco-
logical sciences at the university of Milan in order to formulate a method 
of analysis which could be applied in the research of potential residual 
immunoreaction in wines and musts which had been treated with plant 
proteins. the results relate to 15 wines of the most widespread varieties 
of grapes in the world, treated with gluten and plant proteins of lupin 
and pea with a maximum dose of 50 g/hl, with and without comple-
ment adjuvants (tannin, bentonite, silica sol). during three years of stud-
ies, more than 150 samples of must and wine were analyzed, represent-
ing all of the possible uses of plant proteins.the results produced by 
Prof. restani demonstrate the absence of immunoreactive residues in 
musts and wines treated with plant proteins from wheat and pea. the 
fact that it is impossible to find serum of individuals who are allergic to 
lupin (not a very widespread allergy) does not allow confirmation of the 
presence of allergenic residues, which emerge in animal antibodies, in 
certain samples of must treated with such protein. Cautious that lupin 
may be dangerous when utilized on must, the food safety Commission 
decided to allow the utilization of wheat and pea, but to suspend that 
of lupin. at the general assembly in July 2004, oiV definitely approved 
the utilization of gluten and pea proteins for the clarification of musts 
and wines, with a maximum dose of 50 g/hl.

...About Plantis
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INTRODUCTION
riboflavin is a vitamin that is often present in wine. When exposed to 
sunlight, riboflavin undergoes a chemical modification which causes 
the  “light-struck” effect. this deffect gives wine a distinctive sulfide 
- like aroma and causes a reduction in quality. Bentonite is unique 
among winemaking materials in that it can reduce the concentra-
tion of riboflavin in wine. a study has been carried out to evaluate 
the effect of different bentonites on riboflavin concentration and to 
evaluate the relationship between bentonite dosage and riboflavin 
removal. the following summary of the study provides practical infor-
mation that can be used in the cellar.

mATERIALS AND mETHOD
twenty bentonites were used in this trial. all of these bentonites 
are commercially available for winemaking. Enartis bentonites 
were included in the study:
•	 Enartis	bentonite:
  - PluXBEnton n
  - BEntolit suPEr
  - PluXCoMPaCt
•	Market	bentonites,	classified	in	alphabetical	order.
the wine used for the study was obtained by blending soave and 
Chardonnay. riboflavin was added to this wine to give an initial 
concentration of 300 micrograms/liter. 
the effect of all the bentonites on riboflavin concentration was ini-
tially tested at a bentonite dosage rate of 100 g/100l (8.3 lb/1000 
gal). this high dose was intentionally added to ensure that the 
properties of each product were clearly shown. in a second trial, 
the Enartis bentonites were added at different levels to evaluate 
the relationship between dosage and riboflavin removal effect. the 
bentonites were prepared by addition to water 24 hours before 
use. for the preparation of a standard solution, 7.2 g of riboflavin 

was diluted and made up to volume in a 250 ml flask with a solu-
tion of 20% acetonitrile and 80% of phosphate buffer (0.05 M of 
naH2Po4 at pH 3 with H3Po4).
the treated wine remained in contact with the bentonite for 24 
hours. after this time, the wines were microfiltered and analyzed 
for riboflavin using HPlC.

RESULTS
the following tables show the results for riboflavin concentration 
found in the samples of wine treated with different bentonites.
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TABLE 1: BENTONITE TREATMENT 100 g/100L (8.3 lb/1000 gal)

TREATMENT        ORIGIN RIBOFLAVIN
(micrograms/liter)

REDUCTION %

WINE + RIBOFLAVIN ADDITION
PLUXBENTON N
PLUXCOMPACT
BENTOLIT SUPER 

316
297
288
291

6.6
9.4
8.5

TABLE 2: TREATMENT WITH 10 g/100L (0.8 lb/1000 gal)

TREATMENT                RIBOFLAVIN
(micrograms/liter)

REDUCTION %

WINE + RIBOFLAVIN ADDITION
PLUXBENTON N
PLUXCOMPACT
BENTOLIT SUPER

316
257
267
279

19.2
16.0
12.3

TABLE 3: TREATMENT WITH 20 g/100L (1.7 lb/1000 gal)

TREATMENT                RIBOFLAVIN
(micrograms/liter)

REDUCTION %

WINE + RIBOFLAVIN ADDITION
PLUXBENTON N
PLUXCOMPACT
BENTOLIT SUPER

316
192
215
240

TABLE 4: TREATMENT WITH 50 g/100L (4.2 lb/1000 gal)

TREATMENT                RIBOFLAVIN
(micrograms/liter)

REDUCTION %

39.6
32.4
24.5

0 g/100L          10 g/100L                 20 g/100L               50 g/100L             100 g/100L

RELATIONSHIP BETWEEN BENTONITE DOSAGE
AND REDUCTION OF RIBOFLAVIN

Riboflavin % reduction
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...About riboflavin
EVALUATION OF THE EFFECT OF BENTONITE ON THE RIBOFLAVIN CONTENT OF WINES

        

TOXICOLOGICAL STUDy
in 2001 Esseco began collaborating with the research team led by 
Prof. Patrizia restani - department of Pharmacological sciences at 
the university of Milan - in order to carry out a toxicological study 
of musts and wines treated with proteins of plant origins.
the work involved the formulation of a method of analysis which 
would be suitable to identify residual immunoreaction in wines and 
musts which had been treated with plant proteins.
the presence of antigens capable of producing allergic reactions 
in susceptible individuals is revealed by the use of antibodies pro-
duced by animals as well as by human antibodies which have been 
extracted from the serum of allergic individuals.
three years of research and the analysis of more than 150 wines 
demonstrated that the plant proteins of wheat and pea selected by 
Enartis, utilized in the doses and the ways referred to by oiV, do not 
represent a danger for human health and on the contrary prevent 
the danger of transmission to humans of diseases transported by 
products of animal origins.

Would you like to receive further documentation on these 
issues? Write to vino@enartis.it

residual immunoreactivity in a red wine Bonarda treated with 50g/hl of gluten.

(1) Wine as it is;
(2) Clarified wine;
(3) Hydrolyzed gluten;
(4) Vital gluten;
(5) reference marker.

EUROPEAN AUTHORISATION
the European regulation (EC) no. 2165/2005 of the European Council 
dated december 20, 2005, which modified European regulation (EC) no. 
1493/1999 in relation to the common organization of the wine growing 
and producing market came into effect on december 28,2005. such an 
amendment made the "use of proteinaceous substances of plant ori-
gins" possible for the clarification treatments of musts and wines.

know more



49

Fi
N

iN
g

 A
g

EN
ts

THE FINING mECHANISm
the complex mechanisms involved in fining can be grouped into 
two separate events: flocculation (the aggregation of two or more 
macromolecules) and sedimentation (when the flocculated materi-
als settle to the bottom of the tank or vat). research on interactions 
between tannin and gelatin shows that two factors are important 
in flocculation and sedimentation. Particles with opposite electrical 
charges are attracted to each other by electrostatic interaction.  the 
dehydration phenomena that takes place on the outer surface of 
the aggregated particles (or micelles) also plays a part. this effect, 
which is influenced by metal ions and alcohol, allows hydrophobic 
interactions to occur between the particles, aiding sedimentation.

ENARTIS FINING PRODUCTS
Products used for fining wine are generally known as fining agents.  
they may have very different origins and completely different 
chemical compositions. When added to wine, fining agents usually 
form a colloidal dispersion. depending on the electrical charge of 
the fining agent molecules when dispersed in wine, the colloids 
may be classified as being either electropositive (e.g. protein fining 
agents such as gelatin) or electronegative (e.g. tannin, bentonite, 
silica sol).
fining agents can also be classified in the following manner:

INORGANIC FINING AGENTS

SILICA SOL

PLUXBENTON N
BENTOLIT SUPER
PLUXCOMPACT
SIL FLOC

BENTONITE
NATURAL SODIUM BENTONITE
ACTIVATED CALCIUM BENTONITE
NATURAL CALCIUM BENTONITE

NEOCLAR AF
CLARIL SP - PROTOMIX G
CLARIL AF - PROTOMIX AF
COMBISTAB AF

EFFECTIVE MAINLY IN CLARIFICATION
POLYPHENOL REMOVAL

COMPLEXES

ATOCLAR M, HYDROCLAR 45
HYDROCLAR 30, FINEGEL
PULVICLAR S, PLANTIS AF, CLARGEL
BLANCOLL, GOLDENCLAR, 
PLANTIS ELEGANCE

PROTOCLAR, COMBISTAB AF, STABYL
FINECOLL, CLARIL
PLANTIS ELEGANCE, PLANTIS AF 

PULVICLAR S, GOLDENCLAR, 
PLANTIS FINE, CLARGEL
HYDROCLAR 30, PLANTIS CLAR
ATOCLAR M, HYDROCLAR 45
FINECOLL, FINEGEL

ATOCLAR M, HYDROCLAR  45

PULVICLAR S, CLARGEL
BLANCOLL, FINEGEL

FINECOLL
STABYL

PLUXBENTON N
PLUXCOMPACT
BENTOLIT SUPER

TANENOL CLAR
NEOCLAR
PROTOMIX G, CLARIL

PROTOCLAR, PLANTIS AF, PLANTIS FINE

STABYL, COMBISTAB AF
CLARIL 

PROTOMIX

PROTOCLAR, PLANTIS AF, CLARIL 

BLANCOLL, GOLDENCLAR
PLUXBENTON N

PULVICLAR S

PLUXBENTON N
PLUXCOMPACT
PLANTIS FINE

Remove protein
haze

Reduce
astringency

Reduce bitter
taste

Clarification

Remove
polyphenols

Multipurpose

Remove oxidized
and/or oxidizable
compounds

Remove iron

Stabilize
colour
Stabilize colloids

Remove
riboflavin

Foretaste

Aftertaste
Total tannic sensation

••••
•••
••
•••

•••
••

••••

••
•
•••
•••

••
•
••••
••••
•••
•••

CLARIL, PROTOMIX ••
•
••••
••
•••

••••
••
••
••
•••
•••

GOLDENCLAR ••••
••••
•••
••

Reduce
astringency

TCEFFETCUDORPNOITCA

Fining, combined
with a pectolytic
enzyme:
Enartis Zym 1000 S or SL

Fining and organoleptic
improvement,
combined with a pectolytic
enzyme:
Enartis Zym 1000 S or SL
Fining and organoleptic
improvement,
combined with
a pectolytic enzyme:
Enartis Zym 1000 S or SL
Protein and polyphenol
stability

Fining

Fining and taste
improvement to eliminate
bitterness
Fining and protein stability

Correcting
oxidized color

MUST

HYDROCLAR 30

PULVICLAR S
CLARGEL

SIL FLOC
TANENOL CLAR

CLARIL

HYDROCLAR 30
PROTOCLAR

SIL FLOC

SIL FLOC
TANENOL CLAR

OXIDIZED
MUST

FERMENTATION

WINE

PROTOMIX 

PULVICLAR S

CLARGEL
FINEGEL

PLANTIS FINE

FINECOLL
STABYL
COMBISTAB AF

SIL FLOC

NEOCLAR AF
PROTOCLAR K
COMBISTAB AF
STABYL
CLARIL

SIL FLOC

WHICH PRODUCT FLOCCULATION AIDWHEN WHY

ROSÉ WINE PRODUCTION

SPARKLING WINE PRODUCTION

WHICH PRODUCT FLOCCULATION AIDWHEN WHY

Fining, in combination
with a pectolytic
enzyme:
Enartis Zym 1000 S or SL

Fining and organoleptic
improvement,
combined with a
pectolytic enzyme:
Enartis Zym 1000 S or SL

Fining, in combination
with a pectolytic
enzyme:
Enartis Zym 1000 S or SL

Fining and organoleptic
improvement,
combined with a
pectolytic enzyme:
Enartis Zym 1000 S or SL

Protein removal

Fining

Protein stability

Fining and taste
improvement to
remove bitterness

Correcting
oxidized colors

FREE RUN
MUST

PULVICLAR S

PLANTIS CLAR

PULVICLAR S
CLARGEL

TANENOL CLAR

PLUXBENTON

FINECOLL SIL FLOC

SIL FLOC

SIL FLOC

PRESSED
MUST

OXIDIZED
MUST

MUST

BASE WINE

CLARGEL

HYDROCLAR 30
PULVICLAR

CLARIL

PLUXBENTON

SIL FLOC
TANENOL CLAR

PLUXCOMPACT

PLUXCOMPACT

FINECOLL
PROTOCLAR
COMBISTAB AF

PROTOCLAR

STABYL
COMBISTAB AF

CLARIL

PULVICLAR S

CLARGEL
FINEGEL

PLANTIS FINE

ORGANIC FINING AGENTS

FISH GELATIN
EGG ALBUMIN
ISINGLASS
CASEINATE
PLANTIS PROTEINS

PVPP
TANNINS

ATOCLAR M - HYDROCLAR 45
HYDROCLAR 30

PULVICLAR S - GOLDENCLAR
CLARGEL

FINEGEL
BLANCOLL
FINECOLL
PROTOCLAR

- PLANTIS AF 
PLANTIS CLAR - PLANTIS FINE
PLANTIS ELEGANCE
STABYL
TANENOL CLAR

GELATIN
HIGH HYDROLYSIS
MEDIUM HYDROLYSIS
LOW HYDROLYSIS

SIL FLOC

...About Fining�

there are differences in performance among the bentonites. the 
bentonites that gave the best results are shown in red. the most 
effective removal was achieved with PluXBEnton n. PluX-
CoMPaCt and bentonites E, r and s also demonstrated good 
riboflavin removal properties. in the second test, three dosages 
of each of the Enartis bentonites were added to the riboflavin-
enriched wine to investigate the relationship between dosage 
and riboflavin reduction. Bentonite was added at 10 g/100l (0.8 
lb/1000 gal), 20 g/100l (1.7 lb/1000 gal) and 50 g/100l (4.2 
lb/1000 gal).the following tables show the concentrations of 
riboflavin found in the wines treated with the different amounts 
of bentonite and the % reduction in riboflavin level.
this study shows that there is a direct relationship between 
bentonite dosage and the reduction of the riboflavin content. 
the limit of riboflavin concentration at which the “light-struck” 
effect does not occur is not well defined. 

it is clear that a bentonite dosage of 20-50 g/100l (1.4-4.2 lb/1000 
gal) is needed to give a significant reduction of riboflavin.
When used at a low dosage, all three Enartis bentonites show 
similar riboflavin removal properties. 
at higher doses, PluXBEnton n and PluXCoMPaCt are more 
effective. a graph of the results is shown below to illustrate the 
relationships between dose and effect:

CONCLUSIONS
the tests showed that the most effective bentonite for reducing 
riboflavin was PluXBEnton n. at a dosage rate of 100 g/100l 
(8.3 lb/1000 gal), this bentonite can reduce the content of ribo-
flavin in wine by more than 60%. furthermore, the tests show 
that the reduction of riboflavin content is proportional to the 
dosage of bentonite that is used. this knowledge can be used 
to achieve targeted quantities of residual riboflavin in wine. our 
sales support team is at your service to supply further details 
and studies.
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TABLE 1: BENTONITE TREATMENT 100 g/100L (8.3 lb/1000 gal)

TREATMENT        ORIGIN RIBOFLAVIN
(micrograms/liter)

REDUCTION %

WINE + RIBOFLAVIN ADDITION
PLUXBENTON N
PLUXCOMPACT
BENTOLIT SUPER 

316
297
288
291

6.6
9.4
8.5

TABLE 2: TREATMENT WITH 10 g/100L (0.8 lb/1000 gal)

TREATMENT                RIBOFLAVIN
(micrograms/liter)

REDUCTION %

WINE + RIBOFLAVIN ADDITION
PLUXBENTON N
PLUXCOMPACT
BENTOLIT SUPER

316
257
267
279

19.2
16.0
12.3

TABLE 3: TREATMENT WITH 20 g/100L (1.7 lb/1000 gal)

TREATMENT                RIBOFLAVIN
(micrograms/liter)

REDUCTION %

WINE + RIBOFLAVIN ADDITION
PLUXBENTON N
PLUXCOMPACT
BENTOLIT SUPER

316
192
215
240

TABLE 4: TREATMENT WITH 50 g/100L (4.2 lb/1000 gal)

TREATMENT                RIBOFLAVIN
(micrograms/liter)

REDUCTION %

39.6
32.4
24.5

0 g/100L          10 g/100L                 20 g/100L               50 g/100L             100 g/100L

RELATIONSHIP BETWEEN BENTONITE DOSAGE
AND REDUCTION OF RIBOFLAVIN

Riboflavin % reduction
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TABLE 1: BENTONITE TREATMENT 100 g/100L (8.3 lb/1000 gal)

TREATMENT        ORIGIN RIBOFLAVIN
(micrograms/liter)

REDUCTION %

WINE + RIBOFLAVIN ADDITION
PLUXBENTON N
PLUXCOMPACT
BENTOLIT SUPER 

316
297
288
291

6.6
9.4
8.5

TABLE 2: TREATMENT WITH 10 g/100L (0.8 lb/1000 gal)

TREATMENT                RIBOFLAVIN
(micrograms/liter)

REDUCTION %

WINE + RIBOFLAVIN ADDITION
PLUXBENTON N
PLUXCOMPACT
BENTOLIT SUPER

316
257
267
279

19.2
16.0
12.3

TABLE 3: TREATMENT WITH 20 g/100L (1.7 lb/1000 gal)

TREATMENT                RIBOFLAVIN
(micrograms/liter)

REDUCTION %

WINE + RIBOFLAVIN ADDITION
PLUXBENTON N
PLUXCOMPACT
BENTOLIT SUPER

316
192
215
240

TABLE 4: TREATMENT WITH 50 g/100L (4.2 lb/1000 gal)

TREATMENT                RIBOFLAVIN
(micrograms/liter)

REDUCTION %

39.6
32.4
24.5

0 g/100L          10 g/100L                 20 g/100L               50 g/100L             100 g/100L

RELATIONSHIP BETWEEN BENTONITE DOSAGE
AND REDUCTION OF RIBOFLAVIN

Riboflavin % reduction
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70
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JUICE

APPLICATIONS OF ENARTIS GELATINS

ATOCLAR HYDROCLAR 45

Decrease
of astringency
Clarification

Decrease
of astringency
Clarification

GOLDENCLAR

Decrease
of astringency
Clarification

Clarification
with silica sol, 

bentonite or tannin

HYDROCLAR 30

Decrease
of astringency
Clarification

Clarification
with silica sol, 

bentonite or tannin

Flotation 
Clarification with

silica sol or bentonite

Decrease
of astringency
Clarification

Clarification
with silica sol, 

bentonite or tannin

Clarification with
silica sol or bentonite

PULVICLAR S

Decrease
of astringency
Clarification

Clarification
with silica sol, 

bentonite or tannin

Flotation 
Clarification with

silica sol or bentonite

Decrease
of astringency
Clarification

CLARGEL

PRESSED WINES

YOUNG RED WINES

AGED RED WINES

WHITE AND 
ROSÉ WINES

REFERENCE WINE
REFERENCE 
WINE + RIBOFLAVIN TEST
PLUXBENTON N
PLUXCOMPACT
BENTOLIT 
BENTONITE A
BENTONITE B
BENTONITE C
BENTONITE D
BENTONITE E
BENTONITE F
BENTONITE G
BENTONITE H
BENTONITE I
BENTONITE L
BENTONITE M
BENTONITE N
BENTONITE P
BENTONITE R
BENTONITE S
BENTONITE T

ENARTIS
ENARTIS
ENARTIS
HUNGARY
ITALY
ITALY
ITALY
ITALY
ITALY
ITALY
GERMANY
TURKEY
TURKEY
TURKEY
TURKEY
ITALY
ITALY
GERMANY
FRANCE

26
306

120
153
195
226
223
238
243
179
212
239
214
232
224
219
225
218
181
166
221

61
50

42

41
45

TABLE 1: BENTONITE TREATMENT 100 g/100L (8.3 lb/1000 gal)

TREATMENT        ORIGIN RIBOFLAVIN
(micrograms/liter)

REDUCTION %

WINE + RIBOFLAVIN ADDITION
PLUXBENTON N
PLUXCOMPACT
BENTOLIT SUPER 

316
297
288
291

6.6
9.4
8.5

TABLE 2: TREATMENT WITH 10 g/100L (0.8 lb/1000 gal)

TREATMENT                RIBOFLAVIN
(micrograms/liter)

REDUCTION %

WINE + RIBOFLAVIN ADDITION
PLUXBENTON N
PLUXCOMPACT
BENTOLIT SUPER

316
257
267
279

19.2
16.0
12.3

TABLE 3: TREATMENT WITH 20 g/100L (1.7 lb/1000 gal)

TREATMENT                RIBOFLAVIN
(micrograms/liter)

REDUCTION %

WINE + RIBOFLAVIN ADDITION
PLUXBENTON N
PLUXCOMPACT
BENTOLIT SUPER

316
192
215
240

TABLE 4: TREATMENT WITH 50 g/100L (4.2 lb/1000 gal)

TREATMENT                RIBOFLAVIN
(micrograms/liter)

REDUCTION %

39.6
32.4
24.5

0 g/100L          10 g/100L                 20 g/100L               50 g/100L             100 g/100L

RELATIONSHIP BETWEEN BENTONITE DOSAGE
AND REDUCTION OF RIBOFLAVIN

Riboflavin % reduction
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JUICE

APPLICATIONS OF ENARTIS GELATINS

ATOCLAR HYDROCLAR 45

Decrease
of astringency
Clarification

Decrease
of astringency
Clarification

GOLDENCLAR

Decrease
of astringency
Clarification

Clarification
with silica sol, 

bentonite or tannin

HYDROCLAR 30

Decrease
of astringency
Clarification

Clarification
with silica sol, 

bentonite or tannin

Flotation 
Clarification with

silica sol or bentonite

Decrease
of astringency
Clarification

Clarification
with silica sol, 

bentonite or tannin

Clarification with
silica sol or bentonite

PULVICLAR S

Decrease
of astringency
Clarification

Clarification
with silica sol, 

bentonite or tannin

Flotation 
Clarification with

silica sol or bentonite

Decrease
of astringency
Clarification

CLARGEL

PRESSED WINES

YOUNG RED WINES

AGED RED WINES

WHITE AND 
ROSÉ WINES

REFERENCE WINE
REFERENCE 
WINE + RIBOFLAVIN TEST
PLUXBENTON N
PLUXCOMPACT
BENTOLIT 
BENTONITE A
BENTONITE B
BENTONITE C
BENTONITE D
BENTONITE E
BENTONITE F
BENTONITE G
BENTONITE H
BENTONITE I
BENTONITE L
BENTONITE M
BENTONITE N
BENTONITE P
BENTONITE R
BENTONITE S
BENTONITE T

ENARTIS
ENARTIS
ENARTIS
HUNGARY
ITALY
ITALY
ITALY
ITALY
ITALY
ITALY
GERMANY
TURKEY
TURKEY
TURKEY
TURKEY
ITALY
ITALY
GERMANY
FRANCE

26
306

120
153
195
226
223
238
243
179
212
239
214
232
224
219
225
218
181
166
221

61
50

42

41
45

TABLE 1: BENTONITE TREATMENT 100 g/100L (8.3 lb/1000 gal)

TREATMENT        ORIGIN RIBOFLAVIN
(micrograms/liter)

REDUCTION %

WINE + RIBOFLAVIN ADDITION
PLUXBENTON N
PLUXCOMPACT
BENTOLIT SUPER 

316
297
288
291

6.6
9.4
8.5

TABLE 2: TREATMENT WITH 10 g/100L (0.8 lb/1000 gal)

TREATMENT                RIBOFLAVIN
(micrograms/liter)

REDUCTION %

WINE + RIBOFLAVIN ADDITION
PLUXBENTON N
PLUXCOMPACT
BENTOLIT SUPER

316
257
267
279

19.2
16.0
12.3

TABLE 3: TREATMENT WITH 20 g/100L (1.7 lb/1000 gal)

TREATMENT                RIBOFLAVIN
(micrograms/liter)

REDUCTION %

WINE + RIBOFLAVIN ADDITION
PLUXBENTON N
PLUXCOMPACT
BENTOLIT SUPER

316
192
215
240

TABLE 4: TREATMENT WITH 50 g/100L (4.2 lb/1000 gal)

TREATMENT                RIBOFLAVIN
(micrograms/liter)

REDUCTION %

39.6
32.4
24.5

0 g/100L          10 g/100L                 20 g/100L               50 g/100L             100 g/100L

RELATIONSHIP BETWEEN BENTONITE DOSAGE
AND REDUCTION OF RIBOFLAVIN

Riboflavin % reduction
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ts HOW FINING AGENTS ACT

fining is carried out for three main purposes:
1 immediate clarification
2 stabilizing wine against future haze and deposit formation
3 improving organoleptic properties

APPLICATIONS FOR FINING AGENTS
floCCulation aids 
When used in white and rosé wines, some protein-based fining agents 
(particularly gelatine and isinglass), which form colloids with a positive elec-
tric charge, require the addition of negatively charged colloids in order to 
ensure complete flocculation and, eventually, precipitation. such negatively 
charged flocculation aids include: tannin, silica sol and bentonite.

ROSÉ WINE PRODUCTION

SPARKLING WINES

WHITE WINE PRODUCTION

INORGANIC FINING AGENTS

SILICA SOL

PLUXBENTON N
BENTOLIT SUPER
PLUXCOMPACT
SIL FLOC

BENTONITE
NATURAL SODIUM BENTONITE
ACTIVATED CALCIUM BENTONITE
NATURAL CALCIUM BENTONITE

NEOCLAR AF
CLARIL SP - PROTOMIX G
CLARIL AF - PROTOMIX AF
COMBISTAB AF

EFFECTIVE MAINLY IN CLARIFICATION
POLYPHENOL REMOVAL

COMPLEXES

ATOCLAR M, HYDROCLAR 45
HYDROCLAR 30, FINEGEL
PULVICLAR S, PLANTIS AF, CLARGEL
BLANCOLL, GOLDENCLAR, 
PLANTIS ELEGANCE

PROTOCLAR, COMBISTAB AF, STABYL
FINECOLL, CLARIL
PLANTIS ELEGANCE, PLANTIS AF 

PULVICLAR S, GOLDENCLAR, 
PLANTIS FINE, CLARGEL
HYDROCLAR 30, PLANTIS CLAR
ATOCLAR M, HYDROCLAR 45
FINECOLL, FINEGEL

ATOCLAR M, HYDROCLAR  45

PULVICLAR S, CLARGEL
BLANCOLL, FINEGEL

FINECOLL
STABYL

PLUXBENTON N
PLUXCOMPACT
BENTOLIT SUPER

TANENOL CLAR
NEOCLAR
PROTOMIX G, CLARIL

PROTOCLAR, PLANTIS AF, PLANTIS FINE

STABYL, COMBISTAB AF
CLARIL 

PROTOMIX

PROTOCLAR, PLANTIS AF, CLARIL 

BLANCOLL, GOLDENCLAR
PLUXBENTON N

PULVICLAR S

PLUXBENTON N
PLUXCOMPACT
PLANTIS FINE

Remove protein
haze

Reduce
astringency

Reduce bitter
taste

Clarification

Remove
polyphenols

Multipurpose

Remove oxidized
and/or oxidizable
compounds

Remove iron

Stabilize
colour
Stabilize colloids

Remove
riboflavin

Foretaste

Aftertaste
Total tannic sensation

••••
•••
••
•••

•••
••

••••

••
•
•••
•••

••
•
••••
••••
•••
•••

CLARIL, PROTOMIX ••
•
••••
••
•••

••••
••
••
••
•••
•••

GOLDENCLAR ••••
••••
•••
••

Reduce
astringency

TCEFFETCUDORPNOITCA

Fining, combined
with a pectolytic
enzyme:
Enartis Zym 1000 S or SL

Fining and organoleptic
improvement,
combined with a pectolytic
enzyme:
Enartis Zym 1000 S or SL
Fining and organoleptic
improvement,
combined with
a pectolytic enzyme:
Enartis Zym 1000 S or SL
Protein and polyphenol
stability

Fining

Fining and taste
improvement to eliminate
bitterness
Fining and protein stability

Correcting
oxidized color

MUST

HYDROCLAR 30

PULVICLAR S
CLARGEL

SIL FLOC
TANENOL CLAR

CLARIL

HYDROCLAR 30
PROTOCLAR

SIL FLOC

SIL FLOC
TANENOL CLAR

OXIDIZED
MUST

FERMENTATION

WINE

PROTOMIX 

PULVICLAR S

CLARGEL
FINEGEL

PLANTIS FINE

FINECOLL
STABYL
COMBISTAB AF

SIL FLOC

NEOCLAR AF
PROTOCLAR K
COMBISTAB AF
STABYL
CLARIL

SIL FLOC

WHICH PRODUCT FLOCCULATION AIDWHEN WHY

ROSÉ WINE PRODUCTION

SPARKLING WINE PRODUCTION

WHICH PRODUCT FLOCCULATION AIDWHEN WHY

Fining, in combination
with a pectolytic
enzyme:
Enartis Zym 1000 S or SL

Fining and organoleptic
improvement,
combined with a
pectolytic enzyme:
Enartis Zym 1000 S or SL

Fining, in combination
with a pectolytic
enzyme:
Enartis Zym 1000 S or SL

Fining and organoleptic
improvement,
combined with a
pectolytic enzyme:
Enartis Zym 1000 S or SL

Protein removal

Fining

Protein stability

Fining and taste
improvement to
remove bitterness

Correcting
oxidized colors

FREE RUN
MUST

PULVICLAR S

PLANTIS CLAR

PULVICLAR S
CLARGEL

TANENOL CLAR

PLUXBENTON

FINECOLL SIL FLOC

SIL FLOC

SIL FLOC

PRESSED
MUST

OXIDIZED
MUST

MUST

BASE WINE

CLARGEL

HYDROCLAR 30
PULVICLAR

CLARIL

PLUXBENTON

SIL FLOC
TANENOL CLAR

PLUXCOMPACT

PLUXCOMPACT

FINECOLL
PROTOCLAR
COMBISTAB AF

PROTOCLAR

STABYL
COMBISTAB AF

CLARIL

PULVICLAR S

CLARGEL
FINEGEL

PLANTIS FINE

ORGANIC FINING AGENTS

FISH GELATIN
EGG ALBUMIN
ISINGLASS
CASEINATE
PLANTIS PROTEINS

PVPP
TANNINS

ATOCLAR M - HYDROCLAR 45
HYDROCLAR 30

PULVICLAR S - GOLDENCLAR
CLARGEL

FINEGEL
BLANCOLL
FINECOLL
PROTOCLAR

- PLANTIS AF 
PLANTIS CLAR - PLANTIS FINE
PLANTIS ELEGANCE
STABYL
TANENOL CLAR

GELATIN
HIGH HYDROLYSIS
MEDIUM HYDROLYSIS
LOW HYDROLYSIS

SIL FLOC

INORGANIC FINING AGENTS

SILICA SOL

PLUXBENTON N
BENTOLIT SUPER
PLUXCOMPACT
SIL FLOC

BENTONITE
NATURAL SODIUM BENTONITE
ACTIVATED CALCIUM BENTONITE
NATURAL CALCIUM BENTONITE

NEOCLAR AF
CLARIL SP - PROTOMIX G
CLARIL AF - PROTOMIX AF
COMBISTAB AF

EFFECTIVE MAINLY IN CLARIFICATION
POLYPHENOL REMOVAL

COMPLEXES

ATOCLAR M, HYDROCLAR 45
HYDROCLAR 30, FINEGEL
PULVICLAR S, PLANTIS AF, CLARGEL
BLANCOLL, GOLDENCLAR, 
PLANTIS ELEGANCE

PROTOCLAR, COMBISTAB AF, STABYL
FINECOLL, CLARIL
PLANTIS ELEGANCE, PLANTIS AF 

PULVICLAR S, GOLDENCLAR, 
PLANTIS FINE, CLARGEL
HYDROCLAR 30, PLANTIS CLAR
ATOCLAR M, HYDROCLAR 45
FINECOLL, FINEGEL

ATOCLAR M, HYDROCLAR  45

PULVICLAR S, CLARGEL
BLANCOLL, FINEGEL

FINECOLL
STABYL

PLUXBENTON N
PLUXCOMPACT
BENTOLIT SUPER

TANENOL CLAR
NEOCLAR
PROTOMIX G, CLARIL

PROTOCLAR, PLANTIS AF, PLANTIS FINE

STABYL, COMBISTAB AF
CLARIL 

PROTOMIX

PROTOCLAR, PLANTIS AF, CLARIL 

BLANCOLL, GOLDENCLAR
PLUXBENTON N

PULVICLAR S

PLUXBENTON N
PLUXCOMPACT
PLANTIS FINE

Remove protein
haze

Reduce
astringency

Reduce bitter
taste

Clarification

Remove
polyphenols

Multipurpose

Remove oxidized
and/or oxidizable
compounds

Remove iron

Stabilize
colour
Stabilize colloids

Remove
riboflavin

Foretaste

Aftertaste
Total tannic sensation

••••
•••
••
•••

•••
••

••••

••
•
•••
•••

••
•
••••
••••
•••
•••

CLARIL, PROTOMIX ••
•
••••
••
•••

••••
••
••
••
•••
•••

GOLDENCLAR ••••
••••
•••
••

Reduce
astringency

TCEFFETCUDORPNOITCA

Fining, combined
with a pectolytic
enzyme:
Enartis Zym 1000 S or SL

Fining and organoleptic
improvement,
combined with a pectolytic
enzyme:
Enartis Zym 1000 S or SL
Fining and organoleptic
improvement,
combined with
a pectolytic enzyme:
Enartis Zym 1000 S or SL
Protein and polyphenol
stability

Fining

Fining and taste
improvement to eliminate
bitterness
Fining and protein stability

Correcting
oxidized color

MUST

HYDROCLAR 30

PULVICLAR S
CLARGEL

SIL FLOC
TANENOL CLAR

CLARIL

HYDROCLAR 30
PROTOCLAR

SIL FLOC

SIL FLOC
TANENOL CLAR

OXIDIZED
MUST

FERMENTATION

WINE

PROTOMIX 

PULVICLAR S

CLARGEL
FINEGEL

PLANTIS FINE

FINECOLL
STABYL
COMBISTAB AF

SIL FLOC

NEOCLAR AF
PROTOCLAR K
COMBISTAB AF
STABYL
CLARIL

SIL FLOC

WHICH PRODUCT FLOCCULATION AIDWHEN WHY

ROSÉ WINE PRODUCTION

SPARKLING WINE PRODUCTION

WHICH PRODUCT FLOCCULATION AIDWHEN WHY

Fining, in combination
with a pectolytic
enzyme:
Enartis Zym 1000 S or SL

Fining and organoleptic
improvement,
combined with a
pectolytic enzyme:
Enartis Zym 1000 S or SL

Fining, in combination
with a pectolytic
enzyme:
Enartis Zym 1000 S or SL

Fining and organoleptic
improvement,
combined with a
pectolytic enzyme:
Enartis Zym 1000 S or SL

Protein removal

Fining

Protein stability

Fining and taste
improvement to
remove bitterness

Correcting
oxidized colors

FREE RUN
MUST

PULVICLAR S

PLANTIS CLAR

PULVICLAR S
CLARGEL

TANENOL CLAR

PLUXBENTON

FINECOLL SIL FLOC

SIL FLOC

SIL FLOC

PRESSED
MUST

OXIDIZED
MUST

MUST

BASE WINE

CLARGEL

HYDROCLAR 30
PULVICLAR

CLARIL

PLUXBENTON

SIL FLOC
TANENOL CLAR

PLUXCOMPACT

PLUXCOMPACT

FINECOLL
PROTOCLAR
COMBISTAB AF

PROTOCLAR

STABYL
COMBISTAB AF

CLARIL

PULVICLAR S

CLARGEL
FINEGEL

PLANTIS FINE

ORGANIC FINING AGENTS

FISH GELATIN
EGG ALBUMIN
ISINGLASS
CASEINATE
PLANTIS PROTEINS

PVPP
TANNINS

ATOCLAR M - HYDROCLAR 45
HYDROCLAR 30

PULVICLAR S - GOLDENCLAR
CLARGEL

FINEGEL
BLANCOLL
FINECOLL
PROTOCLAR

- PLANTIS AF 
PLANTIS CLAR - PLANTIS FINE
PLANTIS ELEGANCE
STABYL
TANENOL CLAR

GELATIN
HIGH HYDROLYSIS
MEDIUM HYDROLYSIS
LOW HYDROLYSIS

SIL FLOC

INORGANIC FINING AGENTS

SILICA SOL

PLUXBENTON N
BENTOLIT SUPER
PLUXCOMPACT
SIL FLOC

BENTONITE
NATURAL SODIUM BENTONITE
ACTIVATED CALCIUM BENTONITE
NATURAL CALCIUM BENTONITE

NEOCLAR AF
CLARIL SP - PROTOMIX G
CLARIL AF - PROTOMIX AF
COMBISTAB AF

EFFECTIVE MAINLY IN CLARIFICATION
POLYPHENOL REMOVAL

COMPLEXES

ATOCLAR M, HYDROCLAR 45
HYDROCLAR 30, FINEGEL
PULVICLAR S, PLANTIS AF, CLARGEL
BLANCOLL, GOLDENCLAR, 
PLANTIS ELEGANCE

PROTOCLAR, COMBISTAB AF, STABYL
FINECOLL, CLARIL
PLANTIS ELEGANCE, PLANTIS AF 

PULVICLAR S, GOLDENCLAR, 
PLANTIS FINE, CLARGEL
HYDROCLAR 30, PLANTIS CLAR
ATOCLAR M, HYDROCLAR 45
FINECOLL, FINEGEL

ATOCLAR M, HYDROCLAR  45

PULVICLAR S, CLARGEL
BLANCOLL, FINEGEL

FINECOLL
STABYL

PLUXBENTON N
PLUXCOMPACT
BENTOLIT SUPER

TANENOL CLAR
NEOCLAR
PROTOMIX G, CLARIL

PROTOCLAR, PLANTIS AF, PLANTIS FINE

STABYL, COMBISTAB AF
CLARIL 

PROTOMIX

PROTOCLAR, PLANTIS AF, CLARIL 

BLANCOLL, GOLDENCLAR
PLUXBENTON N

PULVICLAR S

PLUXBENTON N
PLUXCOMPACT
PLANTIS FINE

Remove protein
haze

Reduce
astringency

Reduce bitter
taste

Clarification

Remove
polyphenols

Multipurpose

Remove oxidized
and/or oxidizable
compounds

Remove iron

Stabilize
colour
Stabilize colloids

Remove
riboflavin

Foretaste

Aftertaste
Total tannic sensation

••••
•••
••
•••

•••
••

••••

••
•
•••
•••

••
•
••••
••••
•••
•••

CLARIL, PROTOMIX ••
•
••••
••
•••

••••
••
••
••
•••
•••

GOLDENCLAR ••••
••••
•••
••

Reduce
astringency

TCEFFETCUDORPNOITCA

Fining, combined
with a pectolytic
enzyme:
Enartis Zym 1000 S or SL

Fining and organoleptic
improvement,
combined with a pectolytic
enzyme:
Enartis Zym 1000 S or SL
Fining and organoleptic
improvement,
combined with
a pectolytic enzyme:
Enartis Zym 1000 S or SL
Protein and polyphenol
stability

Fining

Fining and taste
improvement to eliminate
bitterness
Fining and protein stability

Correcting
oxidized color

MUST

HYDROCLAR 30

PULVICLAR S
CLARGEL

SIL FLOC
TANENOL CLAR

CLARIL

HYDROCLAR 30
PROTOCLAR

SIL FLOC

SIL FLOC
TANENOL CLAR

OXIDIZED
MUST

FERMENTATION

WINE

PROTOMIX 

PULVICLAR S

CLARGEL
FINEGEL

PLANTIS FINE

FINECOLL
STABYL
COMBISTAB AF

SIL FLOC

NEOCLAR AF
PROTOCLAR K
COMBISTAB AF
STABYL
CLARIL

SIL FLOC

WHICH PRODUCT FLOCCULATION AIDWHEN WHY

ROSÉ WINE PRODUCTION

SPARKLING WINE PRODUCTION

WHICH PRODUCT FLOCCULATION AIDWHEN WHY

Fining, in combination
with a pectolytic
enzyme:
Enartis Zym 1000 S or SL

Fining and organoleptic
improvement,
combined with a
pectolytic enzyme:
Enartis Zym 1000 S or SL

Fining, in combination
with a pectolytic
enzyme:
Enartis Zym 1000 S or SL

Fining and organoleptic
improvement,
combined with a
pectolytic enzyme:
Enartis Zym 1000 S or SL

Protein removal

Fining

Protein stability

Fining and taste
improvement to
remove bitterness

Correcting
oxidized colors

FREE RUN
MUST

PULVICLAR S

PLANTIS CLAR

PULVICLAR S
CLARGEL

TANENOL CLAR

PLUXBENTON

FINECOLL SIL FLOC

SIL FLOC

SIL FLOC

PRESSED
MUST

OXIDIZED
MUST

MUST

BASE WINE

CLARGEL

HYDROCLAR 30
PULVICLAR

CLARIL

PLUXBENTON

SIL FLOC
TANENOL CLAR

PLUXCOMPACT

PLUXCOMPACT

FINECOLL
PROTOCLAR
COMBISTAB AF

PROTOCLAR

STABYL
COMBISTAB AF

CLARIL

PULVICLAR S

CLARGEL
FINEGEL

PLANTIS FINE

ORGANIC FINING AGENTS

FISH GELATIN
EGG ALBUMIN
ISINGLASS
CASEINATE
PLANTIS PROTEINS

PVPP
TANNINS

ATOCLAR M - HYDROCLAR 45
HYDROCLAR 30

PULVICLAR S - GOLDENCLAR
CLARGEL

FINEGEL
BLANCOLL
FINECOLL
PROTOCLAR

- PLANTIS AF 
PLANTIS CLAR - PLANTIS FINE
PLANTIS ELEGANCE
STABYL
TANENOL CLAR

GELATIN
HIGH HYDROLYSIS
MEDIUM HYDROLYSIS
LOW HYDROLYSIS

SIL FLOC

REDUCTION OF TANNIN CONTEN GELATIN, ALBUMIN, 
BITTERNESS ISINGLASS, POTASSIUM CASEINATE, PVPP,
    CASEINATE ALTERNATIVES
OXIDIZED NOTES CASEINATE, PVPP,
 CASEINATE ALTERNATIVES
IMPROVEMENT OF COLOR CASEINATE, PVPP,
 CASEINATE ALTERNATIVES
HARMONIZATION PROTEIN FINING AGENTS IN GENERAL

WHITE  WINE PRODUCTION

WHICH PRODUCT FLOCCULATION AIDWHEN WHY

Fining, combined
with a pectolytic
enzyme:
Enartis Zym 1000 S or SL

Fining plus organoleptic
improvement, combined
with a pectolytic enzyme:
Enartis Zym 1000 S or SL

Fining, combined
with a pectolytic enzyme:
Enartis Zym 1000 S or SL

Fining plus organoleptic
improvement, combined
with a pectolytic enzyme:
Enartis Zym 1000 S or SL

Protein
removal

Flotation, combined with
a pectolytic enzyme:
Enartis Zym Quick

Protein and polyphenol
stability

Fining

Protein
stability

Fining and protein stability

Fining and taste
improvement to remove
bitterness

Correcting
oxidized colors

Preventing light-struck
flavor

FREE RUN
MUST

PULVICLAR S
CLARGEL

HYDROCLAR 30

PLANTIS CLAR

CLARGEL

CLARGEL

HYDROCLAR 30
HYDROCLAR 45

SIL FLOC
TANENOL CLAR

BENTOLIT

PULVICLAR S
CLARGEL

FINECOLL
SIL FLOC
TANENOL CLAR

SIL FLOCPRESSED MUST

OXIDIZED
MUST

MUST

FERMENTATION

HYDROCLAR 30
PULVICLAR S
CLARIL

SIL FLOC

PLUXBENTON
BENTOLIT SUPER

CLARGEL SIL FLOC
PLUXBENTON

WINE

PROTOMIX

PULVICLAR S
CLARGEL

FINECOLL
FINEGEL

SIL FLOC
TANENOL CLAR
PLUXBENTON

BENTOLIT
PLUXBENTON
PLUXCOMPACT

NEOCLAR

PROTOCLAR K
COMBISTAB AF
STABYL
CLARIL

FINECOLL
PROTOCLAR K
COMBISTAB AF
STABYL

SIL FLOC

PLUXBENTON
PLUXCOMPACT

RED  WINE PRODUCTION

WHICH PRODUCTWHEN WHY

Remove astringency

Remove
astringency

Remove pigment
in the unstable
colloidal state

Fining and protein stability

Fining and correcting
oxidized color

Remove pigment in the
unstable colloidal state

Fining
and pigment
stability

Taste improvement
to remove bitterness

Correcting
oxidized color

Remove
astringency

FREE RUN
WINE

ATOCLAR M
HYDROCLAR 45

PRESSED
WINE

TABLE WINE

QUALITY
WINE

WINE

READY WINE
(pre-bottling)

NEOCLAR AF

HYDROCLAR 30

BENTOLIT

CLARIL

PLUXBENTON
PLANTIS FINE
CLARGEL
PULVICLAR S
GOLDENCLAR
BLANCOLL

FINECOLL
PROTOCLAR K
COMBISTAB AF
STABYL

PLUXCOMPACT

STABYL
CLARIL

PULVICLAR S
CLARGEL

FINEGEL
PLANTIS ELEGANCE
BLANCOLL
GOLDENCLAR

GOLDENCLAR Water 40°C
(104°F)

PULVICLAR S

ATOCLAR M 1:10Cold water
PROTOCLAR K
BLANCOLL
FINECOLL
BENTOLIT SUPER
PLUXBENTON N 
PLUXCOMPACT
STABYL

TANENOL CLAR
NEOCLAR AF
PROTOMIX G & AF
CLARIL SP & AF
COMBISTAB AF
PLANTIS

PRODUCT                           SOLVENT                RATIO                       TIME OF             NOTES

PARAMETER TYPE OF ANALYSIS 
CLARITY TURBIDIMETER OR NAKED EYE
COLOR OD 420, 520, 620 nm (COLOR INTENSITY, TINT)
POLYPHENOLS OD 280 nm
FILTERABILITY FOULING INDEX AND/OR V.max
PROTEIN STABILITY BENTOTEST, PROTOCHECK

HEAT TEST (WITH OR WITHOUT TANNIN)
TRICHLOROACETIC ACID TEST

OVERFINING ADDITION OF TANNIN
DEPOSIT CONES OR CYLINDERS

PARAMETER  RECOMMENDED ACTION
PLANT PROTEINS

ANALYTICAL EVALUATION

ORGANOLEPTIC EVALUATION

PRODUCT/WATER     HYDRATATION
Stir constantly during addition1:20

Water 40°C
(104°F)

Stir constantly during addition

Stir constantly during addition
1:20Cold water
1:20Cold water Stir minimizing foam formation
1:100Cold water 1-2 h
1:20Cold water 3-6 h
1:20Cold water 3-6 h
1:10Cold water 3-6 h
1:5Water 40°C

(104°F)
1 h

1:10Cold water
1:10Cold water
1:10Cold water
1:10Cold water 3-6 h
1:10Cold water 1 h
1:10Cold water Add 2-4 g/L of citric acid

in the water

1:20
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PREPARATION OF FINING AGENTS
liquid fining products are ready to use, while products in powder 
form must be dissolved in water prior to addition to wine.  never 
use wine to dissolve fining agents. the procedure used to dissolve 
dry fining agents is critical for effective performance.  in all cases, 
it is essential that the fining agent is added to the water, not vice 
versa.

HOW TO USE FINING AGENTS
soME Hints
all fining agents must be added very evenly to the volume of wine 
(or must) that is being treated. systems to aid complete dispersal 
are essential. if possible, incorporate finings using a Venturi tube or 
dosing pump during pump over or racking.
avoid prolonged use of mechanical stirrers, which can delay the 
flocculation process.
When flocculation aids are used, the following order of addition 
should be used: tannin must always be added before gelatin, if 
possible one day earlier; bentonite and silica sol should be added 
before protein fining agents when treating free run must and wine, 
and after protein fining agents when treating pressed must and 
wine.
if there is a risk of overfining with protein fining agents, always end 
the sequence with bentonite.

always allow one or two hours to elapse between additions.
fining solutions must be used immediately after preparation (allowing 
only for swelling times, if applicable). 
if solutions need to be used over two or more days, add 2 g/l of potas-
sium metabisulphite to the solution to inhibit microbial growth.  never 
store prepared solutions for more than one week.
Protein fining agents should not remain in the wine for more than 10-
15 days in the case of gelatin, casein and egg albumin, and 3-4 weeks 
in the case of isinglass.
avoid temperature differentials in tanks to which fining agents have 
been added - these create convective movements within the tank that 
delay the settling of lees.
Protein fining agents work best at low temperatures:  10°C (50°f) for 
gelatin and up to 5°C (41°f) for isinglass.
Bentonite works best at temperatures higher than 10°C (50°f)

CHECKING THE RESULTS
in order to obtain the best results, it is necessary to carry out fining trials 
in the laboratory, using samples of the wine or juice to be treated.  the 
fining agents and concentration ranges used in the trial can be selected 
on the basis of the change that is desired in the wine.
How are the results evaluated? 
there are several tests that winemakers can use to check the success of 
fining.  the simple equipment required for this purpose is indispensable 
in the laboratory of a modern winery.
for finings designed to modify the organoleptic status of the product, 
the most important test of all is a properly conducted tasting of fined 
samples against an untreated control.

ANALyTICAL EVALUATION

ORGANOLEPTIC EVALUATION

REDUCTION OF TANNIN CONTEN GELATIN, ALBUMIN, 
BITTERNESS ISINGLASS, POTASSIUM CASEINATE, PVPP,
    CASEINATE ALTERNATIVES
OXIDIZED NOTES CASEINATE, PVPP,
 CASEINATE ALTERNATIVES
IMPROVEMENT OF COLOR CASEINATE, PVPP,
 CASEINATE ALTERNATIVES
HARMONIZATION PROTEIN FINING AGENTS IN GENERAL

WHITE  WINE PRODUCTION

WHICH PRODUCT FLOCCULATION AIDWHEN WHY

Fining, combined
with a pectolytic
enzyme:
Enartis Zym 1000 S or SL

Fining plus organoleptic
improvement, combined
with a pectolytic enzyme:
Enartis Zym 1000 S or SL

Fining, combined
with a pectolytic enzyme:
Enartis Zym 1000 S or SL

Fining plus organoleptic
improvement, combined
with a pectolytic enzyme:
Enartis Zym 1000 S or SL

Protein
removal

Flotation, combined with
a pectolytic enzyme:
Enartis Zym Quick

Protein and polyphenol
stability

Fining

Protein
stability

Fining and protein stability

Fining and taste
improvement to remove
bitterness

Correcting
oxidized colors

Preventing light-struck
flavor

FREE RUN
MUST

PULVICLAR S
CLARGEL

HYDROCLAR 30

PLANTIS CLAR

CLARGEL

CLARGEL

HYDROCLAR 30
HYDROCLAR 45

SIL FLOC
TANENOL CLAR

BENTOLIT

PULVICLAR S
CLARGEL

FINECOLL
SIL FLOC
TANENOL CLAR

SIL FLOCPRESSED MUST

OXIDIZED
MUST

MUST

FERMENTATION

HYDROCLAR 30
PULVICLAR S
CLARIL

SIL FLOC

PLUXBENTON
BENTOLIT SUPER

CLARGEL SIL FLOC
PLUXBENTON

WINE

PROTOMIX

PULVICLAR S
CLARGEL

FINECOLL
FINEGEL

SIL FLOC
TANENOL CLAR
PLUXBENTON

BENTOLIT
PLUXBENTON
PLUXCOMPACT

NEOCLAR

PROTOCLAR K
COMBISTAB AF
STABYL
CLARIL

FINECOLL
PROTOCLAR K
COMBISTAB AF
STABYL

SIL FLOC

PLUXBENTON
PLUXCOMPACT

RED  WINE PRODUCTION

WHICH PRODUCTWHEN WHY

Remove astringency

Remove
astringency

Remove pigment
in the unstable
colloidal state

Fining and protein stability

Fining and correcting
oxidized color

Remove pigment in the
unstable colloidal state

Fining
and pigment
stability

Taste improvement
to remove bitterness

Correcting
oxidized color

Remove
astringency

FREE RUN
WINE

ATOCLAR M
HYDROCLAR 45

PRESSED
WINE

TABLE WINE

QUALITY
WINE

WINE

READY WINE
(pre-bottling)

NEOCLAR AF

HYDROCLAR 30

BENTOLIT

CLARIL

PLUXBENTON
PLANTIS FINE
CLARGEL
PULVICLAR S
GOLDENCLAR
BLANCOLL

FINECOLL
PROTOCLAR K
COMBISTAB AF
STABYL

PLUXCOMPACT

STABYL
CLARIL

PULVICLAR S
CLARGEL

FINEGEL
PLANTIS ELEGANCE
BLANCOLL
GOLDENCLAR

GOLDENCLAR Water 40°C
(104°F)

PULVICLAR S

ATOCLAR M 1:10Cold water
PROTOCLAR K
BLANCOLL
FINECOLL
BENTOLIT SUPER
PLUXBENTON N 
PLUXCOMPACT
STABYL

TANENOL CLAR
NEOCLAR AF
PROTOMIX G & AF
CLARIL SP & AF
COMBISTAB AF
PLANTIS

PRODUCT                           SOLVENT                RATIO                       TIME OF             NOTES

PARAMETER TYPE OF ANALYSIS 
CLARITY TURBIDIMETER OR NAKED EYE
COLOR OD 420, 520, 620 nm (COLOR INTENSITY, TINT)
POLYPHENOLS OD 280 nm
FILTERABILITY FOULING INDEX AND/OR V.max
PROTEIN STABILITY BENTOTEST, PROTOCHECK

HEAT TEST (WITH OR WITHOUT TANNIN)
TRICHLOROACETIC ACID TEST

OVERFINING ADDITION OF TANNIN
DEPOSIT CONES OR CYLINDERS

PARAMETER  RECOMMENDED ACTION
PLANT PROTEINS

ANALYTICAL EVALUATION

ORGANOLEPTIC EVALUATION

PRODUCT/WATER     HYDRATATION
Stir constantly during addition1:20

Water 40°C
(104°F)

Stir constantly during addition

Stir constantly during addition
1:20Cold water
1:20Cold water Stir minimizing foam formation
1:100Cold water 1-2 h
1:20Cold water 3-6 h
1:20Cold water 3-6 h
1:10Cold water 3-6 h
1:5Water 40°C

(104°F)
1 h

1:10Cold water
1:10Cold water
1:10Cold water
1:10Cold water 3-6 h
1:10Cold water 1 h
1:10Cold water Add 2-4 g/L of citric acid

in the water

1:20

REDUCTION OF TANNIN CONTEN GELATIN, ALBUMIN, 
BITTERNESS ISINGLASS, POTASSIUM CASEINATE, PVPP,
    CASEINATE ALTERNATIVES
OXIDIZED NOTES CASEINATE, PVPP,
 CASEINATE ALTERNATIVES
IMPROVEMENT OF COLOR CASEINATE, PVPP,
 CASEINATE ALTERNATIVES
HARMONIZATION PROTEIN FINING AGENTS IN GENERAL

WHITE  WINE PRODUCTION

WHICH PRODUCT FLOCCULATION AIDWHEN WHY

Fining, combined
with a pectolytic
enzyme:
Enartis Zym 1000 S or SL

Fining plus organoleptic
improvement, combined
with a pectolytic enzyme:
Enartis Zym 1000 S or SL

Fining, combined
with a pectolytic enzyme:
Enartis Zym 1000 S or SL

Fining plus organoleptic
improvement, combined
with a pectolytic enzyme:
Enartis Zym 1000 S or SL

Protein
removal

Flotation, combined with
a pectolytic enzyme:
Enartis Zym Quick

Protein and polyphenol
stability

Fining

Protein
stability

Fining and protein stability

Fining and taste
improvement to remove
bitterness

Correcting
oxidized colors

Preventing light-struck
flavor

FREE RUN
MUST

PULVICLAR S
CLARGEL

HYDROCLAR 30

PLANTIS CLAR

CLARGEL

CLARGEL

HYDROCLAR 30
HYDROCLAR 45

SIL FLOC
TANENOL CLAR

BENTOLIT

PULVICLAR S
CLARGEL

FINECOLL
SIL FLOC
TANENOL CLAR

SIL FLOCPRESSED MUST

OXIDIZED
MUST

MUST

FERMENTATION

HYDROCLAR 30
PULVICLAR S
CLARIL

SIL FLOC

PLUXBENTON
BENTOLIT SUPER

CLARGEL SIL FLOC
PLUXBENTON

WINE

PROTOMIX

PULVICLAR S
CLARGEL

FINECOLL
FINEGEL

SIL FLOC
TANENOL CLAR
PLUXBENTON

BENTOLIT
PLUXBENTON
PLUXCOMPACT

NEOCLAR

PROTOCLAR K
COMBISTAB AF
STABYL
CLARIL

FINECOLL
PROTOCLAR K
COMBISTAB AF
STABYL

SIL FLOC

PLUXBENTON
PLUXCOMPACT

RED  WINE PRODUCTION

WHICH PRODUCTWHEN WHY

Remove astringency

Remove
astringency

Remove pigment
in the unstable
colloidal state

Fining and protein stability

Fining and correcting
oxidized color

Remove pigment in the
unstable colloidal state

Fining
and pigment
stability

Taste improvement
to remove bitterness

Correcting
oxidized color

Remove
astringency

FREE RUN
WINE

ATOCLAR M
HYDROCLAR 45

PRESSED
WINE

TABLE WINE

QUALITY
WINE

WINE

READY WINE
(pre-bottling)

NEOCLAR AF

HYDROCLAR 30

BENTOLIT

CLARIL

PLUXBENTON
PLANTIS FINE
CLARGEL
PULVICLAR S
GOLDENCLAR
BLANCOLL

FINECOLL
PROTOCLAR K
COMBISTAB AF
STABYL

PLUXCOMPACT

STABYL
CLARIL

PULVICLAR S
CLARGEL

FINEGEL
PLANTIS ELEGANCE
BLANCOLL
GOLDENCLAR

GOLDENCLAR Water 40°C
(104°F)

PULVICLAR S

ATOCLAR M 1:10Cold water
PROTOCLAR K
BLANCOLL
FINECOLL
BENTOLIT SUPER
PLUXBENTON N 
PLUXCOMPACT
STABYL

TANENOL CLAR
NEOCLAR AF
PROTOMIX G & AF
CLARIL SP & AF
COMBISTAB AF
PLANTIS

PRODUCT                           SOLVENT                RATIO                       TIME OF             NOTES

PARAMETER TYPE OF ANALYSIS 
CLARITY TURBIDIMETER OR NAKED EYE
COLOR OD 420, 520, 620 nm (COLOR INTENSITY, TINT)
POLYPHENOLS OD 280 nm
FILTERABILITY FOULING INDEX AND/OR V.max
PROTEIN STABILITY BENTOTEST, PROTOCHECK

HEAT TEST (WITH OR WITHOUT TANNIN)
TRICHLOROACETIC ACID TEST

OVERFINING ADDITION OF TANNIN
DEPOSIT CONES OR CYLINDERS

PARAMETER  RECOMMENDED ACTION
PLANT PROTEINS

ANALYTICAL EVALUATION

ORGANOLEPTIC EVALUATION

PRODUCT/WATER     HYDRATATION
Stir constantly during addition1:20

Water 40°C
(104°F)

Stir constantly during addition

Stir constantly during addition
1:20Cold water
1:20Cold water Stir minimizing foam formation
1:100Cold water 1-2 h
1:20Cold water 3-6 h
1:20Cold water 3-6 h
1:10Cold water 3-6 h
1:5Water 40°C

(104°F)
1 h

1:10Cold water
1:10Cold water
1:10Cold water
1:10Cold water 3-6 h
1:10Cold water 1 h
1:10Cold water Add 2-4 g/L of citric acid

in the water

1:20

REDUCTION OF TANNIN CONTEN GELATIN, ALBUMIN, 
BITTERNESS ISINGLASS, POTASSIUM CASEINATE, PVPP,
    CASEINATE ALTERNATIVES
OXIDIZED NOTES CASEINATE, PVPP,
 CASEINATE ALTERNATIVES
IMPROVEMENT OF COLOR CASEINATE, PVPP,
 CASEINATE ALTERNATIVES
HARMONIZATION PROTEIN FINING AGENTS IN GENERAL

WHITE  WINE PRODUCTION

WHICH PRODUCT FLOCCULATION AIDWHEN WHY

Fining, combined
with a pectolytic
enzyme:
Enartis Zym 1000 S or SL

Fining plus organoleptic
improvement, combined
with a pectolytic enzyme:
Enartis Zym 1000 S or SL

Fining, combined
with a pectolytic enzyme:
Enartis Zym 1000 S or SL

Fining plus organoleptic
improvement, combined
with a pectolytic enzyme:
Enartis Zym 1000 S or SL

Protein
removal

Flotation, combined with
a pectolytic enzyme:
Enartis Zym Quick

Protein and polyphenol
stability

Fining

Protein
stability

Fining and protein stability

Fining and taste
improvement to remove
bitterness

Correcting
oxidized colors

Preventing light-struck
flavor

FREE RUN
MUST

PULVICLAR S
CLARGEL

HYDROCLAR 30

PLANTIS CLAR

CLARGEL

CLARGEL

HYDROCLAR 30
HYDROCLAR 45

SIL FLOC
TANENOL CLAR

BENTOLIT

PULVICLAR S
CLARGEL

FINECOLL
SIL FLOC
TANENOL CLAR

SIL FLOCPRESSED MUST

OXIDIZED
MUST

MUST

FERMENTATION

HYDROCLAR 30
PULVICLAR S
CLARIL

SIL FLOC

PLUXBENTON
BENTOLIT SUPER

CLARGEL SIL FLOC
PLUXBENTON

WINE

PROTOMIX

PULVICLAR S
CLARGEL

FINECOLL
FINEGEL

SIL FLOC
TANENOL CLAR
PLUXBENTON

BENTOLIT
PLUXBENTON
PLUXCOMPACT

NEOCLAR

PROTOCLAR K
COMBISTAB AF
STABYL
CLARIL

FINECOLL
PROTOCLAR K
COMBISTAB AF
STABYL

SIL FLOC

PLUXBENTON
PLUXCOMPACT

RED  WINE PRODUCTION

WHICH PRODUCTWHEN WHY

Remove astringency

Remove
astringency

Remove pigment
in the unstable
colloidal state

Fining and protein stability

Fining and correcting
oxidized color

Remove pigment in the
unstable colloidal state

Fining
and pigment
stability

Taste improvement
to remove bitterness

Correcting
oxidized color

Remove
astringency

FREE RUN
WINE

ATOCLAR M
HYDROCLAR 45

PRESSED
WINE

TABLE WINE

QUALITY
WINE

WINE

READY WINE
(pre-bottling)

NEOCLAR AF

HYDROCLAR 30

BENTOLIT

CLARIL

PLUXBENTON
PLANTIS FINE
CLARGEL
PULVICLAR S
GOLDENCLAR
BLANCOLL

FINECOLL
PROTOCLAR K
COMBISTAB AF
STABYL

PLUXCOMPACT

STABYL
CLARIL

PULVICLAR S
CLARGEL

FINEGEL
PLANTIS ELEGANCE
BLANCOLL
GOLDENCLAR

GOLDENCLAR Water 40°C
(104°F)

PULVICLAR S

ATOCLAR M 1:10Cold water
PROTOCLAR K
BLANCOLL
FINECOLL
BENTOLIT SUPER
PLUXBENTON N 
PLUXCOMPACT
STABYL

TANENOL CLAR
NEOCLAR AF
PROTOMIX G & AF
CLARIL SP & AF
COMBISTAB AF
PLANTIS

PRODUCT                           SOLVENT                RATIO                       TIME OF             NOTES

PARAMETER TYPE OF ANALYSIS 
CLARITY TURBIDIMETER OR NAKED EYE
COLOR OD 420, 520, 620 nm (COLOR INTENSITY, TINT)
POLYPHENOLS OD 280 nm
FILTERABILITY FOULING INDEX AND/OR V.max
PROTEIN STABILITY BENTOTEST, PROTOCHECK

HEAT TEST (WITH OR WITHOUT TANNIN)
TRICHLOROACETIC ACID TEST

OVERFINING ADDITION OF TANNIN
DEPOSIT CONES OR CYLINDERS

PARAMETER  RECOMMENDED ACTION
PLANT PROTEINS

ANALYTICAL EVALUATION

ORGANOLEPTIC EVALUATION

PRODUCT/WATER     HYDRATATION
Stir constantly during addition1:20

Water 40°C
(104°F)

Stir constantly during addition

Stir constantly during addition
1:20Cold water
1:20Cold water Stir minimizing foam formation
1:100Cold water 1-2 h
1:20Cold water 3-6 h
1:20Cold water 3-6 h
1:10Cold water 3-6 h
1:5Water 40°C

(104°F)
1 h

1:10Cold water
1:10Cold water
1:10Cold water
1:10Cold water 3-6 h
1:10Cold water 1 h
1:10Cold water Add 2-4 g/L of citric acid

in the water

1:20

REDUCTION OF TANNIN CONTEN GELATIN, ALBUMIN, 
BITTERNESS ISINGLASS, POTASSIUM CASEINATE, PVPP,
    CASEINATE ALTERNATIVES
OXIDIZED NOTES CASEINATE, PVPP,
 CASEINATE ALTERNATIVES
IMPROVEMENT OF COLOR CASEINATE, PVPP,
 CASEINATE ALTERNATIVES
HARMONIZATION PROTEIN FINING AGENTS IN GENERAL

WHITE  WINE PRODUCTION

WHICH PRODUCT FLOCCULATION AIDWHEN WHY

Fining, combined
with a pectolytic
enzyme:
Enartis Zym 1000 S or SL

Fining plus organoleptic
improvement, combined
with a pectolytic enzyme:
Enartis Zym 1000 S or SL

Fining, combined
with a pectolytic enzyme:
Enartis Zym 1000 S or SL

Fining plus organoleptic
improvement, combined
with a pectolytic enzyme:
Enartis Zym 1000 S or SL

Protein
removal

Flotation, combined with
a pectolytic enzyme:
Enartis Zym Quick

Protein and polyphenol
stability

Fining

Protein
stability

Fining and protein stability

Fining and taste
improvement to remove
bitterness

Correcting
oxidized colors

Preventing light-struck
flavor

FREE RUN
MUST

PULVICLAR S
CLARGEL

HYDROCLAR 30

PLANTIS CLAR

CLARGEL

CLARGEL

HYDROCLAR 30
HYDROCLAR 45

SIL FLOC
TANENOL CLAR

BENTOLIT

PULVICLAR S
CLARGEL

FINECOLL
SIL FLOC
TANENOL CLAR

SIL FLOCPRESSED MUST

OXIDIZED
MUST

MUST

FERMENTATION

HYDROCLAR 30
PULVICLAR S
CLARIL

SIL FLOC

PLUXBENTON
BENTOLIT SUPER

CLARGEL SIL FLOC
PLUXBENTON

WINE

PROTOMIX

PULVICLAR S
CLARGEL

FINECOLL
FINEGEL

SIL FLOC
TANENOL CLAR
PLUXBENTON

BENTOLIT
PLUXBENTON
PLUXCOMPACT

NEOCLAR

PROTOCLAR K
COMBISTAB AF
STABYL
CLARIL

FINECOLL
PROTOCLAR K
COMBISTAB AF
STABYL

SIL FLOC

PLUXBENTON
PLUXCOMPACT

RED  WINE PRODUCTION

WHICH PRODUCTWHEN WHY

Remove astringency

Remove
astringency

Remove pigment
in the unstable
colloidal state

Fining and protein stability

Fining and correcting
oxidized color

Remove pigment in the
unstable colloidal state

Fining
and pigment
stability

Taste improvement
to remove bitterness

Correcting
oxidized color

Remove
astringency

FREE RUN
WINE

ATOCLAR M
HYDROCLAR 45

PRESSED
WINE

TABLE WINE

QUALITY
WINE

WINE

READY WINE
(pre-bottling)

NEOCLAR AF

HYDROCLAR 30

BENTOLIT

CLARIL

PLUXBENTON
PLANTIS FINE
CLARGEL
PULVICLAR S
GOLDENCLAR
BLANCOLL

FINECOLL
PROTOCLAR K
COMBISTAB AF
STABYL

PLUXCOMPACT

STABYL
CLARIL

PULVICLAR S
CLARGEL

FINEGEL
PLANTIS ELEGANCE
BLANCOLL
GOLDENCLAR

GOLDENCLAR Water 40°C
(104°F)

PULVICLAR S

ATOCLAR M 1:10Cold water
PROTOCLAR K
BLANCOLL
FINECOLL
BENTOLIT SUPER
PLUXBENTON N 
PLUXCOMPACT
STABYL

TANENOL CLAR
NEOCLAR AF
PROTOMIX G & AF
CLARIL SP & AF
COMBISTAB AF
PLANTIS

PRODUCT                           SOLVENT                RATIO                       TIME OF             NOTES

PARAMETER TYPE OF ANALYSIS 
CLARITY TURBIDIMETER OR NAKED EYE
COLOR OD 420, 520, 620 nm (COLOR INTENSITY, TINT)
POLYPHENOLS OD 280 nm
FILTERABILITY FOULING INDEX AND/OR V.max
PROTEIN STABILITY BENTOTEST, PROTOCHECK

HEAT TEST (WITH OR WITHOUT TANNIN)
TRICHLOROACETIC ACID TEST

OVERFINING ADDITION OF TANNIN
DEPOSIT CONES OR CYLINDERS

PARAMETER  RECOMMENDED ACTION
PLANT PROTEINS

ANALYTICAL EVALUATION

ORGANOLEPTIC EVALUATION

PRODUCT/WATER     HYDRATATION
Stir constantly during addition1:20

Water 40°C
(104°F)

Stir constantly during addition

Stir constantly during addition
1:20Cold water
1:20Cold water Stir minimizing foam formation
1:100Cold water 1-2 h
1:20Cold water 3-6 h
1:20Cold water 3-6 h
1:10Cold water 3-6 h
1:5Water 40°C

(104°F)
1 h

1:10Cold water
1:10Cold water
1:10Cold water
1:10Cold water 3-6 h
1:10Cold water 1 h
1:10Cold water Add 2-4 g/L of citric acid

in the water

1:20
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Gum Arabic is a natural gum material derived from Acacia 
spp. trees. It is used extensively in foods, drinks and 
pharmaceuticals, assisting in the formation and 
stabilization of emulsions and in the encapsulation 
of flavors. The major application of Gum Arabic in 
winemaking is to stabilize young red wines against 
color pigment precipitation. This is an important attribute 
in today’s global wine industry, when the time between vin-
tage and sale for red wines is becoming shorter, new stabiliz-
ing and maturation techniques are being adopted and new 
consumers are expecting to buy wines that maintain clarity 
and freedom from deposits.  Gum Arabic also has organolep-

tic effects modifying the nose, palate and mouthfeel of 
wine.  Notably, it can impart palate softness, which 

leads to wines that are increasingly more in line with 
modern consumer tastes. Gum Arabic produced 
from different botanic origins, in different ways can 
have different properties.  In keeping with its philoso-
phy of meeting different winemaking needs with ap-

propriate and specific products, Enartis has developed 
a complete range of Gum Arabic preparations for winemak-
ing use.  By carefully choosing raw materials and production 
processes, Enartis has come up with several different products 
able to meet all winemaking needs.

gum Arabic

ENocristAl suPErAttiVo 
PACKAGES 1 kg • 15 kg

Rapid crystallizer for cold stabilization of tartrates, Enoc-
ristal Superattivo is a balanced mixture containing neu-
tral and acid potassium tartrates and filtering aids, which 

accelerates precipitation of potassium bitartrate in wines 
during cooling, without affecting wine acidity.

Dosage:�  30-40 g/100L (2.5-3.3 lb/1000gal)

citroguM®

PACKAGES 10 kg •25 kg • 200 kg • 1000 kg

The technique used to produce Citrogum®, the result of Enartis’ 
experience and technology in the field of Gum Arabic and the 
careful selection of raw materials, resulted in a clear, almost 
colorless product, with a very low calcium content. Citrogum® 
is recommended for the stabilization of wines ready for bottling 
and preventing the precipitation of colloids, pigments and tar-
trates. Furthermore, it integrates the colloidal content of wine, 
thus improving its balance and organoleptic features. In par-
ticular it enhances aromas, reduces bitterness and astringency, 
and increases softness and body. Citrogum®’s low membrane 
blocking capacity (it’s the most filterable gum in the market!), 
purity and microbial stability ensure that it can be added with 
confidence at any stage of preparation for bottling. The sulfur 
dioxide in the preparation gives the product a long shelf life 
and enables direct addition to wine even after microfiltration 
without any risk of microbial contamination.

Dosage:� 0.5-2 ml/L (1.9-7.6L/1000gal)

Prevention of crystal growth by competing with K and tartrates ions.
CitroguM®: tartratE staBiliZation MECHanisM

mODEL SOLUTION 
WITH 13% ALCOHOL

mODEL SOLUTION 
WITH 13% ALCOHOL 
+ 2 mL/L CITROGUm

AroMAguM
PACKAGES 10 kg • 25 kg • 1000 kg

A liquid solution of Gum Arabic for the stabilization of wine 
aroma. During the production of Aromagum, the hydrolysis 
process is controlled in such a manner as to obtain a gum 
which is very active in intensifying the perception of fruit aro-
mas and maintaining the fresh characteristic for one year or 

more after bottling. When used at the recom-
mended dosages, it has a modest blocking 
effect upon filtration membranes and it can 
be added to wine before microfiltration.
Dosage:�  0.5-1 ml/L (1.9-3.8 L/1000gal)
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Gum Arabic is a versatile product which achieves very inter-
esting winemaking results.  However, given its characteristics, 
a few precautions must be taken in order to use it correctly.
• It is always advisable to carry out laboratory tests with 
 different addition rates in order to determine the ideal 
 dose for each type of wine.
• If the wine is to be microfiltered, it is best to check its 
 filterability index using membranes of the same porosity 
 as the cartridges employed after adding the chosen 
 dosage of gum.
Aromagum used at the recommended dosages [0.5-1 ml/L 
(1.9-3.8L/1000gal)], has a modest plugging effect upon fil-
tration membranes and it can be added to wine before mi-
crofiltration. With higher dosages, it is recommended to add 
Aromagum through a dosing pump after final wine filtration. 
In all cases, it is advisable to check the filterability index of 
the wine.

Citrogum® has negligible blockage effects on microfiltration 
membranes, and therefore it is possible to add medium doses 
prior to final filtration.  In all cases, it is advisable to check the 
filterability index of the wine and, if necessary, use a dosing 
pump downstream from the membrane filters. Dosages vary 
from 0.5-1 ml/L for wine stabilization.  Higher doses can be 
used to modify the sensory characteristics of the wine.  Cit-
rogum® contains very little SO2 therefore it leads to negligible 
increases in the overall sulfur dioxide content of the wine.
Maxigum should be added just before bottling. Since Max-
igum is a Gum with a high molecular weight, the addition 
of high doses before final microfiltration may lead to partial 
membrane blockage. Therefore, it is best to add Maxigum 
through a dosing pump after final wine filtration.  However, 
if medium to low doses are used, Maxigum may be added 
into the tank after checking the filterability index. The recom-
mended dose for color pigment stabilization is 0.3-1 ml/L.

how to use Enartis gum Arabic

USES

WHitE and rosÉ WinEs

full BodiEd WHitE WinEs 

young rEd WinEs

full BodiEd or agEd rEd WinEs

CHarMat MEtHod sParKling WinEs

ClassiC MEtHod sParKling WinEs

CITROGUm®

•••
•
•••
••
•••
••

mAXIGUm

•
•••
••
•••
•
•••

AROmAGUm

•••
••
•••
•
•••
••
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ml of filtered wine

reference CitroguM 2 ml/l CitroguM dry 0,4 g/l Competitor’s powder gum 0,4 g/l

citroguM® drY
PAckAgEs 15 kg�

Citrogum® Dry is the granulated form 
of Citrogum®. The special granula-
tion process allows this impurity-free 
Gum Arabic to dissolve quickly both 
in water and wine without forming 
lumps. When dissolved, the proper-
ties of Citrogum® Dry (low calcium 
content, solution clarity, sensory and 
stabilizing characteristics, filterability) are similar to liquid 
Citrogum®. The applications are therefore the same.   

Dosage:� 10-100 g/100L (0.8-8.3 lb/1000gal)

MAXiguM
PACKAGES 10 kg • 25 Kg • 200 Kg • 1000 kg

Maxigum is a liquid solution of Gum Arabic obtained from 
Acacia verek. Because of its high molecular weight and 
highly branched structure, Maxigum is extremely effective 
in preventing the precipitation of color substances in wines 
ready for bottling. It also improves the or-
ganoleptic features of the wine by increas-
ing structure and mouthfeel and reducing 
the astringency of tannins. The sulfur diox-
ide contained in this preparation ensures 
its microbiological stability, so it can be 
added following microfiltration.

Dosage:� 0.3-1 ml/L (1.1-3.8L/1000gal)
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PACKAGES 1 kg • 25 kg

Carboxy methylcellulose in granulated form. Cellogum P 
prevents the precipitation of potassium bitartrate crystals. 
It can be used to replace or to reduce the cold stabiliza-
tion treatment in white, red, rosé and sparkling wines.

Dosage:� 5-10 g/100L (0.4-0.8 lb/1000gal)

cElloguM l
PACKAGES 25 kg • 200 kg (on demand) • 1000 kg 

Carboxy methylcellulose in water solution. Cellogum L 
prevents the precipitation of potassium bitartrate crys-
tals. It can be used to replace or to reduce the cold sta-
bilization treatment.  

Dosage:�  100-200 mL/100L (3.8-3.5 L/1000gal)

AMt Plus QuAlitY
PACKAGES 1 kg • 25 kg 

Pure metatartaric acid produced by Enartis from food 
grade tartaric acid. When added to wine, AMT Plus 
Quality prevents the growth of potassium bitartrate and 
calcium tartrate crystals, making the wine stable against 
tartrate precipitation. Its high esterification rate (from 38 
to 41) allows a long last protecting effect. 

This means that cold stabilization processes can be re-
duced when refrigeration capacity is not available or 
not cost effective.

Dosage:� 10 g/100L (0.8 lb/1000gal) (EU legal limit)

citrosol rh 
PACKAGES 0.25 Kg • 1 kg

It’s a blend based on potassium me-
tabisulfite, citric acid and ascorbic 
acid for chemical and physical sta-
bilization of wine. Citrosol rH is 
particularly effective in preventing 
wine spoilage due to contact with air 
(color browning, appearance of oxi-
dative flavors, haze and precipitation 
caused by iron-based complex). The-

se properties allow Citrosol rH to preserve the color, 
brilliance and bouquet of the finished wine, even after 
long storage.

Dosage:� 10-40 g/100L (0.8-3.3 lb/1000gal)

sorbosol k
PAckAgEs 1 kg�

Sorbosol K is a blend of potassium sorbate, potassium 
metabisulfite and L-ascorbic acid. It’s a chemical and 
microbial stabilizer that can be really useful to better 
protect bulk wines, wines ready for bottling and when 
existing winemaking technologies are unable to guaran-
tee an adequate microbiological stability.

Dosage:�  20-40 g/100L (1.7-3.3 lb/1000gal)
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INTRODUCTION
gum arabic has been used in winemaking for quite some time.  its 
enological interest is due to its ability to prevent turbidity and precipi-
tate formation caused by metallic casse and unstable color colloids.
in spite of its wide and, in some cases, nearly methodical use, its 
effects are not totally understood.  only recently, in fact, has it been 
shown that some gums are effective in improving tartrate stability.
More recent studies, drawn from the understandings and experiences 
of the food industry, indicate that the gum interacts with wine com-
pounds in a manner consistent with its hydrocolloid nature, with in-
teresting results relating to the organoleptic properties of the wine.
in the food industry hydrocolloids, such as gum arabic, are used 
because of their texturizing, film-forming and emulsifying abilities. 
such effects are related to their molecular structure, hydrophilic car-
bohydrates and hydrophobic protein groups in such a manner as to 
produce polar, non-polar or Van der Wals bonds.
as a consequence of its hydrophilic and hydrophobic nature, gum 
arabic can react with wine components by the following two mecha-
nisms:
•		Formation	of	“chemical	bonds”	with	various	organic	molecules	of	

various degrees of polarity (primarily aromas and organic acids)
•		Influence	the	rate	of	“mass	transfer”	of	organic	compounds.	In	par-

ticular, gum arabic slows the transfer of aroma compounds from 
liquid to vapor, allowing for a slower release of aroma compounds 
from the wine and preserving wine aromatics.

these two phenomena work together and in an unpredictable man-
ner because they may cause a “positive”, “negative” or “null” sensory 
response depending on factors tied to the composition of the wine and 
the physio-chemical characteristics of the gum arabic used.
in order to objectively verify the effects of gum arabic on the sensory 
properties of wine, an experiment was conducted in which the effects 
of two different gum arabic preparations were evaluated with non- 
conventional analytical criteria.

mATERIALS
a common quality red wine and two liquid preparations of gum 
arabic supplied by Enartis were used.  the two gums were produced 
by different production techniques and were differentiated by the 
degree of hydrolysis:
Preparation a - highly hydrolyzed gum
Preparation B - slightly hydrolyzed gum
the research was conducted by the department of Plant Production 
- agronomy faculty, of the university of Milan under the scientific 
guidance of Professors ferdinando tateo and Monica Bonomi.

mETHODS
the wine was divided into three portions:
•	 Control
•	 Wine	to	which	a	liquid	preparation	of	Gum	Arabic	A	was	added
•	Wine	to	which	a	liquid	preparation	of	Gum	Arabic	B	was	added.
a portion of each wine was subjected to the following treatments:
Sonication (S): Exposed to ultrasound at room temperature for 2 
hours.  this treatment simulates natural wine ageing of one year, un-
der not particularly drastic conditions.
Thermal Stress (T): thermal stress consists of two cycles, each last-
ing 12 hours.  Each 12 hour cycle consists of alternating between 
40°C for 2 hours and 4 °C for two hours.  Between successive cycles, 
the wines were held at room temperature for 2 hours.  thermal stress 
simulates the state of wine after ageing for one year under non ideal 
transportation and storage conditions.

Light Stress (L): the wines were put into green glass bottles and 
were exposed to natural light for 50 days.  this treatment simulates 
storage for 2 months under non ideal lighting conditions.
the wines samples, treated as described, were analyzed by the fol-
lowing methods:
SBSE Analysis (stir Bar sorptive Extraction): this extractive tech-
nique determines not only the most volatile aromatic substances, but 
also a series of low vapor pressure molecules that normally are not 
present in the head space. results of this analysis can be correlated 
with the olfactory and retro olfactory aromas of wine.
SPmE Analysis (solid Phase Micro Extraction): this solid phase ex-
traction technique determines the most volatile aromatic substances 
in the head space.  the results obtained from this technique correlate 
with olfactory characteristics of the wine.
HPLC Analyses: for the determination of anthocyanins and an-
thocyanidins.
Figure 1 schematically represents the treatment protocol and the 
analytical results for the control wine with no gum addition.  the 
same protocol was used for wine treated with gum a and gum B.
RESULTS AND DISCUSSION

Table 1 shows the aromatic sensations and olfactory thresholds of 
the volatile compounds used as indicators of the effect of the gums.
for a more immediate comprehension of the results, sBsE and sPME 
results are expressed as relationships between the volatile com-
pounds that are considered most significant to show the effects of 
the gums, and for their impact on the sensory nature of the wine.
in particular, the sBsE values, r1, r2, etc. represent relationships be-
tween values for isoamyl acetate, isoamyl alcohol, ethyl decanoate, 
diethyl succinate, phenethyl alcohol and the reference compound 
ethyl octanoate. similarly, sPME values r1, r2, etc. represent relation-
ships between the values of ethyl butyrate, ethyl lactate, ethanol, 
ethyl octanoate, isoamyl hexanoate, beta phenethyl alcohol, ethyl 
nonanoate, ethyl 9-decenoate, ethyl decanoate, ethyl laurate (ethyl 
dodecanoate) and the value of the reference compound, isoamyl ac-
etate. the sBsE and sPME results are complimentary because sBsE 
represents “indices” of “global” sensory properties made up of semi-
volatile compounds contained in the liquid phase which, presumably, 
contribute to the retro olfactory aroma.  sPME, instead, furnishes 
information regarding headspace compounds which are related to 
olfactory perception.
the results show the differences in the effects produced by the two 
types of gum arabic a and B.  

...About gum Arabic
EFFECTS OF GUM ARABIC ON WINE AROMA

T

T TS TT TL

SPME SPME SPME SPME

SBSE SBSE SBSE SBSE

HPLC HPLC

TSi TTiTi TLi

HPLCHPLC

T – Control wine not subjected to stress. TS – Sonicated wine. TT – wine subjected to thermal 
stress. TL – wine subjected to light stress. Ti, TSi, TTi, TLi – wine subjected to acid hydrolysis for 
the determination of anthocyanidins by HPLC

figurE 1 - EXPEriMEntal ProtoCol for WinE  
WHiCH did or did not rECEiVE guM addition: 

trEatMEnt aliQuots and analysEs

know more
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the effect of the simple addition of gums a and B is mainly seen in 
the level of the more volatile aromas (sPME analyses).  the results 
shown in Figure 2 show that treated wines have an attenuation of 
heavy wine characters as a consequence of a decrease in ethyl oc-
tanoate/isoamylacetate ratio.  this last compound, which is responsi-
ble for a pleasant sensation of sweet bananas, is increased in wines 
treated with gum, but in an insignificant manner.  in the same wines, 
a significant decrease of the volatility of ethyl nonanoate and ethyl-9-
decenoate which are associated, respectively, with rancid and sweaty 
odors is seen. sBsE results do not show a significant gum effect on 
the retro olfactory qualities of the wine.

a diverse reactivity between the gums was seen when the wine was 
sonicated to simulate ageing.  Figure 3 shows headspace data in-
dicating that gum a reduces vinous (ethyl octanoate), sweat (ethyl-
9-decenoate) and vegetal (ethyl laurate) characters while increasing 
banana sensations (isoamyl acetate).  

for aromas partially contained in liquid (Figure 4) gum B significantly 
reduces pungent characters which are related to isoamyl alcohol.

as a consequence of thermal stress (Figure 5) the differences between 
gums a and B are seen particularly in the indices r4 (honey aroma) and 
r5 (vinous characters) as determined by sBsE.  Both of the gums re-
duce the unpleasant aromas of ethyl octanoate, ethyl-9-decenoate and 
ethyl laurate in the headspace, while increasing isoamylacetate. the 
analytical differences between the two gums are more marked in the 
case of light stress (Tables 2 and 3).  the more positive results can be 
attributed to product B as a consequence of the reduction of pungent, 
bitter tones contributed by isoamyl alcohol, even if the heavy vinous 
character is increased. HPlC polyphenolic data shows no differences 
between gums a and B (data not published).

VOLATILE COmPOUND SENSORy 
CHARACTERISTICS

OLFACTORy 
THRESHOLD (μg/L)

Phenethyl alcohol honey, spice, rose, lilac 700

Isoamyl alcohol pungent, balsamic, alcohol, bitter 300

Beta-phenethyl 
acetate

rose, honey, tobacco 250

Diethyl succinate fruity 100

Hexanol resin, flower, green 2500

Ethyl butyrate apple, fruity, strawberry, sweet 1

Ethyl decanoate grape 200

Ethyl lactate fruity 1400

Ethyl laurate 
(dodecanoate)

leaf 20

Ethyl nonanoate fatty-oily, fruity, nut-like 850

Ethyl-9-octanoate fruity, wine 2

Ethyl-9-decenoate sweaty, cheese 20

Isoamyl acetate banana, sweet 2

Isoamyl hexanoate fruity 120

taBlE 1 - sEnsory CHaraCtEristiCs and olfaCtory tHrEsHolds of VolatilE CoMPounds 
tHougHt  to BE affECtEd By guM araBiC.
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figurE 2 - sPME analysEs of HEadsPaCE VolatilE aroMas froM WinEs trEatEd WitH guM 
araBiC. Both gums tested reduced the heavy vinous character from ethyl octanoate, rancidity from ethyl 
nonanoate and vegetal from ethyl-9-decenoate, while lightly increasing the sweet-banana sensation 
contributed by isoamylacetate.  
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figurE 3 - sPME analysis of HEadsPaCE VolatilE aroMas of WinEs suBJECtEd to aCCElE-
ratEd aging By soniCation.
gum a lessens heavy vinous character (ethyl octanoate), sweat (ethyl-9-decenoate) and vegetal (ethyl 
laurate) characters while increasing the sweet-banana sensation (isoamylacetate).  
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figurE 4 - sBsE analysis of sEMi-VolatilE aroMas froM WinEs suBJECtEd to aCCE-
lEratEd aging By soniCation. gum B lessens the pungent character which is associated 
with isoamyl alcohol. 
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figurE 5 - sBsE analysEs of sEMi-VolatilE aroMas PrEsEnt in WinEs suBJECtEd to 
tHErMal strEss. gum B lessens pungent character (isoamyl alcohol) and heavy vinous cha-
racter (ethyl octanoate). 

 statistically significant difference.

taBlE 2 - sBsE analysis of sEMi-VolatilE aroMas in WinE aftEr ligHt strEss.  gum B gives 
an organoleptically better result by significantly reducing the pungent character (isoamyl alcohol) and 
augmenting honey and character (phenethyl alcohol).  
*statistically significant difference.

TL AL BL

r1 isoamyl acetate 3.45 4.64 2.10

r2* isoamyl alcohol 24.72 38.69 3.22

r3 Ethyl decanoate 24.18 1.18 25.10

r4 diethyl succinate 35.48 2.91 44.41

r5* Phenethyl alcohol 61.85 78.12 82.75

Ethyl octanoate 100.00 83.13 76.32

taBlE 3 - sPME analysis of HEadsPaCE VolatilE aroMas of WinE suBJECtEd to ligHt strEss.  
*statistically significant difference.

TL AL BL

r1 Ethyl butyrate 4.96 7.09 6.74

r2 Ethyl lactate 11.34 10.93 11.22

r3 Hexanol 5.20 4.78 10.40

r4* Ethyl octanoate 90.67 99.41 205.92

r5 isoamyl hexanoate 0.20 0.29 0.55

r6 Beta phenethyl 
acetate

0.29 0.29 0.97

r7 Ethyl nonanoate 0.42 0.09 0.37

r8* Ethyl-9-decenoate 1.44 1.63 5.92

r9* Ethyl decanoate 14.48 17.81 44.69

r10* Ethyl laurate 1.07 0.85 3.84

isoamyl acetate 100.00 85.45 95.48

CONCLUSIONS
gum arabic is a complex mixture of polysaccharides and glyco-
proteins.  the presence of hydrophilic carbohydrates and of hy-
drophobic protein groups in its molecular structure allows for 
the formation of polar, non polar and Van der Waals bonds.
the purpose of this work was to verify that, at doses normally 
used in winemaking, gum arabic is able to form chemical bonds 
with aromatic components present in wine, consequently modi-
fying the speed of transfer of the affected components. that 
would obviously have a positive, negative or null impact on the 
olfactory and retro olfactory perception of wine depending on 
how the gum diminished the consumers’ positive or negative 
aroma perceptions.  in order to objectively determine the effect 
of gum arabic, non conventional analytical criteria were utilized 
which were based on the measurement of volatile aromas and 
semi-volatile components of wine extracted using modern tech-
niques.  this is a good approximation of sensory perceptions.  
the results so obtained show that the addition of gum alters 
the volatility of aromatic components of wine as a function of 
the physio-chemical characteristics of the gum that was used.  
different gums yield different results.  gums with the capacity 
to reduce the volatility of molecules responsible for negative 
sensory qualities can change the aromatic quality of wine by 
attenuating defects and increasing positive characteristics.  
this action is stable over the time, as verified in the wines treat-
ed with accelerated ageing.
the gums can exert a “protective” function in cases where the 
wine has been under stress conditions, such as storage under 
non optimal temperature conditions.  
in conclusion, as shown in previous work concerning the sta-
bilizing effect of gum on tartrate precipitation, this work also 
shows that enological gum arabic preparations are not all alike.  
gums characterized by a varying amount of hydrolysis or ob-
tained by different production processes have different effects.  
it is thus possible to determine the best gum for the intended 
application.
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SUmmARy
gum arabic has always been considered a winemaking material that 
has marginal effects on tartrate stability. the objective of this study 
was to demonstrate that, when used correctly, gum arabic produced 
from acacia seyal results in the typical effects associated with gum 
arabic use, as well as positive impacts on tartrate stability. these im-
pacts have the potential to save time and money.

INTRODUCTION
in recent years, wineries have paid more and more attention to costs - not 
only the costs of raw materials, but the cost associated with winemak-
ing processes, as well. the costs of processes such as tartrate stabilizing, 
filtration and racking are not always correctly quantified. technical solu-
tions that reduce operating costs, or speed up winemaking processes, 
can maintain high product quality standards and are of interest to all 
winemakers. stabilizing wine against tartrate deposition incurs the high-
est cost of all wine stabilization processes for several reasons. 
refrigeration costs, the storage period required, restrictions on the 
use of tanks and all the other steps needed to ensure that stable 
wines are produced must be considered. 
in this article, we have not covered basic information on this topic al-
ready well known by the wine industry, such as the chemical analysis 
of wine for tartrate stability, the description of the characteristics of 
gum arabic and the usual effects of gum arabic on wine.

THE USE OF GUm ARABIC AS A TARTRATE STABILIZING AGENT
typically, gum arabic is considered to be a good stabilizing agent for 
color, protecting against precipitation of colloids and preventing oxida-
tive modifications, but with very marginal effect on tartrate stabiliza-
tion. We analyzed the stabilizing effects of different gum arabic prepa-
rations derived from a range of botanical origins and prepared using 
different production techniques. to evaluate the stabilizing capability of 
different gums, we carried out two different types of tests:
•	Laboratory	tests	on	raw	materials	and	commercial	products
•	Cellar	 tests	with	commercial	products	 to	verify	 the	effect	of	use	

under real conditions and to verify the influence that cellar tech-
niques have on the stabilizing activity of the gums.

LABORATORy TESTS
materials and methods
six different commercial gum arabic preparations were analyzed: three 
derived from acacia Verek and three from acacia seyal. analysis was 
also carried out on the untreated raw material from which one of the 
seyal gums is prepared. to evaluate the extent of the tartrate stabilizing 
activity of the gums, testing was carried out in two wines:
1) wine with a light tartaric instability (sample tQ);
2) same wine to which of 78 g/100l of monobasic potassium 
phosphate and 50 g/100l of tartaric acid had been added, 
creating a highly unstable wine (sample KHt).
increasing doses of different gums were added to these wines. the 
gum solutions contained between 22 and 25% dissolved solids.
 seyal: doses of 30, 50 and 100 ml/hl were added;
 Verek: doses of 50, 100 and 200 ml/hl were added.
reliable instruments that give a rapid response were used to evaluate 
tartrate stability by measuring the difference between the conductiv-
ity of the wine, and the conductivity of the same wine after addition 
of a large quantity of potassium bitartrate crystals followed by mixing 
at 0°C. a wine is considered stable by this method if the conductivity 

decrease is less than 50 µs. in the cellar, wine is considered stable if 
the conductivity decrease is less than 25-30 µs. the limits of accept-
ability of the results obtained by this method vary according to the 
instrument that is used and the type of wine that is tested. the values 
indicated in other studies were taken into account and the following 
parameters were used wines showing a conductivity drop less than 
50 µs are stable, and wines showing a conductivity drop less than 30 
µs wine are extremely stable.

RESULTS AND DISCUSSION
the following table shows analytical data obtained using the stability 
test that has been described. in this case, we used a tartar Check unit 
produced by the ing. C. Bullio company. the values obtained demonstrate 
the range of impact that different gums have on tartrate stability.

in graph 1, the action of the different gums in the wine with a slight 
instability (tQ) is shown. the graph shows that Citrogum® and its raw 
material have high stabilizing power. Citrogum® has higher stabiliz-
ing power than the other seyal gums. on the other hand, the Verek 
gums did not confer tartrate stability, even at high doses. gum E 
is the only Verek gum that shows some impact on tartrate stability. 
However, stability is not achieved, even at a dosage of 200 ml/hl. 
the results show that when slight tartrate instability is present, the 
addition of increasing doses of gum arabic derived from Acacia Seyal 
can make the wine stable.

in the wine that was made unstable by the addition of potassium and 
tartaric acid, the impact of the gums is changed. under these condi-
tions, it is possible to demonstrate the products that have higher 
stabilizing capability (graph 2). 

...About tartrate stability
TARTRATE STABILITY: POSITIVE EFFECTS OF GUM ARABIC ADDITION
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in this case, Citrogum® is again the only gum that has a marked sta-
bilizing effect. as in the previous test, the raw material for Citrogum® 
does not have the same efficacy as the final product. the other seyal 
gums show similar behavior to that in the previous test, but do not 
have a marked protective effect. the Verek gums also show similar 
behaviour. again, gum E reduces the level of instability better than 
the other Verek gums that were tested.

other tests confirmed these results. another wine that was unstable 
(figure 1) has a µs 3 min. of 84 µs. the addition of 50 and 100 
ml/100l of Citrogum® gave a reduction in the conductivity to 39 and 
30 µs respectively (figure 2-3), confirming that addition of this gum 
provides considerable protection against tartrate instability.

the differences between the action of Citrogum® and its raw materi-
als indicate that the industrial process of purification and hydrolysis 
of the gum is essential to gain full expression of its natural stabiliz-
ing capability, derived from its botanical origin. analyses made to 
compare the effects of Citrogum® 48 hours and up to one month 
after addition indicate that tartrate stability improves with time. this 
means that Citrogum® makes the wine more stable as contact time 
increases. the process of testing for tartrate stability that was used 
appears to have little margin of uncertainty. the results show that a 
laboratory test can be used to determine the dosage that is required 
to achieve stability, without having to take into account factors such 
as the degree of wine instability, varietal, the alcohol content and pH. 
in addition, this test allows the addition of only sufficient gum arabic 
to reach the level of stability requested, or to reduce refrigeration 
time, if minimal chilling time is required.

CELLAR TESTS
in the cellar tests, the effect that microfiltration (or filtration) has 
on the reduction of gum arabic concentration in wines was studied 
more closely.
Cellar tests were made by adding Citrogum® to wine and then verify-
ing the level of tartrate stability in the wine by laboratory testing.

mATERIALS AND mETHODS
tests in different cellars were made to compare the stabilizing power 
of Citrogum® with those of other commercially available gums.
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graPH 2 - addition of inCrEasing dosagE to tHE WinE WitH KH2Po4 + tartariC aCid

the trial protocol is shown below (diag. 1):

in other tests, the process was modified according to the requirements of 
the cellar (diags. 2 and 3):
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OD 420 (1 cm)

Alcohol

Total acid

pH

Volatile acidity

µs initial

µs final

χ∆ µs

χ∆ µs 3 min.

Filtration index

V max

Tartrate stability one
month after treatment

χ∆ µs
χ∆ µs 3 min.
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Total acid

pH
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µs final

χ∆ µs

χ∆ µs 3 min.

Filtration index
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Tartrate stability one
month after treatment
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χ∆ µs 3 min.
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not refrigerated
before 3 µm
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of 100 mL/hL

CITROGUM

not refrigerated
after 3 µm
filtration,

addition of
100 mL/hL
CITROGUM

Not refrigerated
after 3µm
filtration,

addition of
100 mL/hL

CITROGUM + 10 g/hL
metatartaric acid

TABLE 2

Crossflow filtration,
refrigeration, after

3 µm filtration
addition of 180

mL/hL CITROGUM 
+10g/hL 

metatartaric acid
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refrigeration, after

3 µm filtration
addition of 100
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metatartaric acid,
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microfiltration
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3 µm filtration

Crossflow filtration,
non refrigerated,

before 3 µm
filtration addition of

180 mL/hL
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OD 420 (1 cm)

Alcohol

Total acid

pH

Volatile acidity

µs initial

µs final

χ∆ µs

χ∆ µs 3 min.

Filtration index

V max

Tartrate stability one
month after treatment

χ∆ µs
χ∆ µs 3 min.
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OD 420 (1 cm)

Alcohol

Total acid

pH

Volatile acidity

µs initial

µs final

χ∆ µs

χ∆ µs 3 min.

Filtration index

V max

Tartrate stability one
month after treatment
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Crossflow filtration, no
refrigeration (control)

RESULTS AND DISCUSSIONS
table 2 shows the results from analysis of samples taken at different 
stages as shown in diag.1. it should be noted that the wine to which 
100 ml/hl of Citrogum® was added is tartrate stable. 

its stability is similar to that of the products produced by cold stabili-
zation. there was no difference in V max and filterability index, indi-
cating that this gum has no blocking effects on the filters that were 
used, even the 0.45 µm membrane filters used before bottling.

taBlE 2

taBlE 3 sHoWs tHE rEsults oBtainEd during ProCEss n° 3
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COSTS OF ACHIEVING TARTRATE STABILITy
tartrate stabilizing incurs a cost that varies according to the 
technique used. on average, costs range from e 1.3 (usd 1.55) 
/hl to e 2.13 (usd 2.55) /hl. the use of Citrogum® at a rate 
of 100 150 ml/hl reduces the stabilizing costs to e 0.70 (usd 
0.84) - e 1.80 (usd 2.15) /hl. the use of Citrogum® also shor-
tens the time required to prepare wine for bottling.

CONCLUSIONS AND ACKNOWLEDGEmENTS
the tests carried out confirm that the botanical origin of gum 
arabic is fundamental for its effectiveness in tartrate stability in 
wine. only gum obtained from acacia seyal has this property, 
while gum produced by acacia Verek does not make a practical 
contribution to making wines stable. the effectiveness of gum 
arabic produced from acacia seyal varies according to the pro-
cesses and treatments to which it is subjected.
the raw materials for Citrogum® go through purification and 
hydrolysis processes, after which its effectiveness in preventing 

tartrate instability is enhanced. this makes it different from 
other gums on the market. the use of Citrogum® can result in 
savings in cost and time. these are both very important factors 
in gaining a competitive advantage in today s wine industry. By 
using correct doses of Citrogum®, the time required to stabilize 
highly unstable wines by chilling can be reduced. When working 
with products with medium instability, cold stabilization can be 
replaced by the addition of gum arabic. 
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Not
refrigerated

Refrigerated
(static)

Refrigerated
after 3 µm
filtration

not refrigerated
before 3 µm

filtration, addition
of 100 mL/hL

CITROGUM

not refrigerated
after 3 µm
filtration,

addition of
100 mL/hL
CITROGUM

Not refrigerated
after 3µm
filtration,

addition of
100 mL/hL

CITROGUM + 10 g/hL
metatartaric acid

TABLE 2

Crossflow filtration,
refrigeration, after

3 µm filtration
addition of 180

mL/hL CITROGUM 
+10g/hL 

metatartaric acid

Crossflow filtration,
refrigeration, after

3 µm filtration
addition of 100

mL/hL CITROGUM
+ 10g/hL

metatartaric acid,
after 0.45 µm
microfiltration

Crossflow
filtration, non

refrigerated, after
3 µm filtration

Crossflow filtration,
non refrigerated,

before 3 µm
filtration addition of

180 mL/hL
CITROGUM

Crossflow
filtration, non

refrigerated, after
3 µm filtration

addition of
180 mL/hL
CITROGUM

Crossflow
filtration, non

refrigerated, after
3 µm filtration

addiction of 180
mL/hL CITROGUM

after 0,45 ym
microfiltration

Crossflow
filtration,

refrigeration, 
 after 3 µm filtration

Crossflow
filtration,

refrigeration in a
continuous

process

Crossflow filtration,
refrigeration in a
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refrigeration, after 3 µm

filtration
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refrigeration, after 3 µm
filtration addition of 180
mL/hL  Gum B + 10 g/hL

metatartaric acid
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refrigerated, after 3 µm
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refrigerated, before 3

µm filtration addition of
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refrigerated, after 3 µm
filtration addiction of

180 mL/hL Gum B

13.5

5

3.5

1749

1739

10

2

3.3

4998

1755

1743

12

4

13.5

5

3.5

1743

1713

30

22

3.1

4339

13.5

5

3.5

1740

1713

27

22

3.1

4330

13.5

5

3.5

1663

1630

33

28

4.1

3552

13.5

5

3.5

1540

1497

43

37

4.1

3552

13.5

5

3.5

1720

1630

90

75

3.6

4200

CABERNET
SAUVIGNON

1700

1683

17

16

1700

1683

17

15

1592

1560

32

25

1730

1643

87

88

Alcohol

Total acid

pH

µs initial

µs final

χ∆ µs

χ∆ µs 3 min.

Filtration index

V max

Tartrate stability 24 hours
after beginning of stabilization

µs initial

µs final

χ∆ µs

χ∆ µs 3 min.

0.074

12.19

5.23

3.42

0.23

1749

1719

30

20

2.1

6680

24

16

0.08

12.19

5.23

3.42

0.23

1749

1719

30

20

3.1

5148

38

20

0.08

12.19

5.23

3.42

0.23

1749

1719

28

20

3.1

5148

38

20

0.083

12.19

5.23

3.42

0.23

1713

1624

89

80

3.3

4339

90

88

0.074

12.19

5.23

3.42

0.23

1669

1654

15

9

3.1

5148

15

9

0.088

12.19

5.23

3.42

0.23

1640

1598

42

37

4.1

3552

42

37

109
95

PINOT
GRIGIO

OD 420 (1 cm)

Alcohol

Total acid

pH

Volatile acidity

µs initial

µs final

χ∆ µs
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OD 420 (1 cm)
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Total acid

pH

Volatile acidity

µs initial

µs final
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Filtration index

V max

Tartrate stability one
month after treatment
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in this case, the use of Citrogum® stabilizes the wine to the same 
extent as the cold treatment. a check one month after the addition of 
Citrogum® confirmed the results shown here. the process of micro-
filtration does not affect the stabilizing action of the product. these 
results show that the gum is not retained by the filter. the filterabi-
lity tests indicate that some of the wines to which Citrogum® had 
been added had a better filtration index and an improved V max. 

other tests verified that, after one year, wine treated with Citrogum® 
maintains its tartrate stability. the same reduction of conductivity was 
found as that obtained soon after addition. When the same tests are 
carried out on a wine to which gum B has been added (table 4), 
it can be seen that the product does not have the same stabilizing 
efficacy in the wine and has a negative influence on filterability.

taBlE 4
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iNcANto FrENch Mt  
ProFilE: medium toasted French oak.

AroMAtic chArActEristics: it en-
riches the vanilla and caramel notes of 
wine, accompanied with light sensa-
tions of spice and toast.

tAstE chArActEristics: increase of 
volume, mouthfeel and a light sensation 

of sweetness.

Dosage:� 1-4 g/L (8.3-33 lb/1000gal) in white wine production
 2-6 g/L (17-50 lb/1000gal) or 2-6 kg/ton (4.4-13.2 lb/ton)  
 in red wine production

iNcANto FrENch Mt+ 
ProFilE: French oak with a toasted level 
slightly higher than medium.

AroMAtic chArActEristics: 
confers elegant notes of toast, choco-
late, coffee and spice on the wine.

tAstE chArActEristics: it mainly 
strengthens the volume and mouthfeel.

Dosage:�  1-4 g/L (8.3-33 lb/1000gal) in white wine production 
 2-6 g/L (17-50 lb/1000gal) 
 or 2-6 kg/ton (4.4-13.2 lb/ton) in red wine production 

iNcANto NAturAl  
ProFilE: non-toasted French wood, 

which is matured for at least 18 months. 
This allows for the degradation of the 
more aggressive and disagreeable tast-
ing polyphenolic substances, while 

preserving the noble tannins and the 
polysaccharide fraction.

AroMAtic chArActEristics: it enhances fruity and clean 
notes without modifying the aromatic profile of wine.

tAstE chArActEristics: increase of structure and 
mouthfeel.

Dosage:� 1-2 g/L (8.3-17 lb/1000gal) or 1-2 kg/ton (2.2-4.4 lb/ton)  
 in fermentation

iNcANto AMEricAN Mt  
ProFilE: medium toasted American oak.

AroMAtic chArActEristics: rap-
id and evident enrichment of sweet 
vanilla notes, as well as coconut, cof-
fee and toast.

tAstE chArActEristics: rapid aug-
mentation of mouthfeel and volume, while 
bringing in a very small amount of tannin.

Dosage:� 1-4 g/L (8.3-33 lb/1000gal) in white wine production
 2-6 g/L (17-50 lb/1000gal)
 or 2-6 kg/ton (4.4-13.2 lb/ton) in red wine production 

Why Originality
• Enartis - Esseco Group is partner in production.
• Toasting of the wood is done in a plant which uses hot 

air convection.
• The toasting technique is done at a relatively low, and 

progressively increased, temperature which preserves 
the maximum natural content of polysaccharides and 
tannins present in the wood.

Why Quality
• The wood used for the production of INCANTO is sub-

ject to the same criteria used for barrel production, and 
it is aged for at least 18 months

• The use of hot air assures a homogenous toasting, con-
sistent depth of toasting and no risk of burning.

• Perfect control of the raw materials and the toasting 
process guarantees maximum consistency of quality as 
well as reproducibility of results.

A Versatile Range
The versatility of INCANTO, which is capable of respond-
ing to every winery need, is the result of the combination 
of two types of wood - French and American oak - coupled 
with three levels of toasting.

incanto

incanto is the new range of enartis chips 
which are characterized by their originality and quality

An orig�inal and Quality Proposal
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Application
INCANTO chips can be used as a single product by or in 
combination with themselves.  
The combined use of different types of oak and toast levels 
allows the natural attainment of greater organoleptic and ol-
factory complexity, thus allowing for better personalization 
of the results.  
The following table is a guide to determine which chips to 
use as a function of the type of wine to be produced.

Advantages
By using INCANTO, the following can be accomplished:
• Reduce time and cost of maturation
• Produce wines of diverse organoleptic profiles depending 

on the type of chips used
• Produce wines in line with the demands of the market.

Packages
INCANTO chips are packed in 10 kg (22 lb) bag containing 2 
food grade polyethylene bags of 5 kg (11 lb) each which are 
suitable for direct introduction into the wine.

FRESH AND
FRUITY
WHITE WINES

WHITE WINES
WITH AN
INTERNATIONAL TASTE

ULTRA PREMIUM
WHITE WINES

ROSÉ WINES

LIGHT, FRESH
AND FRUITY
RED WINES

RED WINES
WITH AN
INTERNATIONAL TASTE

ULTRA PREMIUM
RED WINES

NATURAL FRENCH
MT

FRENCH
MT+

AMERICAN
MT
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Manag�ement

The possibility to precisely dose oxygen during the 
whole winemaking process, starting from the alcoholic 
fermentation up to the wine bottling, can help prevent 
fermentation anomalies that are difficult and expensive 

to fix, prevent and cure off odors that are linked to sulfur 
compound synthesis, stabilize color, reduce herbaceous 
notes and define the aromatic and taste profile of the 
future wine. 

ENArtis MicrooX

Oxygen dispenser that can be used to 
micro/macro oxygenate while measur-
ing the actual oxygen supply in terms 
of weight. Enartis MicroOx guarantees 
a more linear and constant oxygen 
supply; in fact, it does not use a supply 
chamber but rather sensors that meas-
ure the real time g�as supply. A micro-
processor and an advanced software 

complete the calculations necessary in order for the system 
to maintain the oxygen supply at the desired rate and auto-
matically adapt the oxygen supply in accordance with every 
variation in exit pressure. The oxygen is provided at the mini-
mum pressure needed so as to minimize oxygen bubble size 
and to increase its solubility. This is fundamental for use dur-
ing fermentations since yeast can only use dissolved oxygen. 
Enartis MicrOx is available in formats of 1, 5 and 10 units and 
can be used with all types of nozzles.

ENArtis tAN MicroFruit
PAckAgEs 1 kg�

This blend of condensed tannins is to be used in micro-
oxygenation and every time the wine comes in contact 
with oxygen (rack-off, filtration, refrigeration etc.). In fact, 
its components are very reactive with oxygen and effec-

tive in promoting color stability, enhancing fruitiness and 
reducing astringency. 

Dosage:� 5-20 g/100L (0.4-1.7 lb/1000gal)

new

new
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tusiNg oXYgEN duriNg Alcoholic ANd MAlolActic FErMENtAtioNs

AiM whAt to do whY

Preventing 
sluggish  
and stuck 
fermentations

1.   At 1/3 of the alcoholic fermentation add 20 g/hL of Nutriferm Advance.
2.   Together with the nutrient, add 3 mg/L of O2 in 3 hours.

Alcohol produced during fermentation solubilizes 
fatty acids and sterols found in the yeast cell 
membrane. This causes yeast to lose their sugar 
consumption ability. using a complex nutrient 
which supplies fatty acids and sterols, allows the 
membrane to remain functional and prevent stuck 
fermentations.

Curing reduction 
that occurs in 
the second half 
of white grape 
fermentation

1.   Add 3-5 g/hL of Tanenol Max Nature. 
2.   Add 1-2 mg/L of O2 in 30 minutes.

There are two mechanisms that eliminate sulfur 
compounds responsible for reduced odors:        
1.  direct condensation reactions between tannins 

and sulfur compounds;
2.  tannin oxidation along with the formation 

of hydroperoxides and free radicals that can 
destroy sulfur compounds. 

The reduction of sulfur substances through tannin 
reactions is enhanced by the presence of oxygen.

Curing reduction 
that appears 
in the second 
half of red 
fermentation

1.   Add 3-5 g/hL of Enartis Tan Fruitan.
2.   Add 2-3 mg/L of O2 in an hour.

Production of 
smooth and 
fruity red wines

1.   Add 20-40 g/ton of grapes of Enartis Zym Couleur to shorten maceration time.
2.    Add 100-400 g/ton of grapes of Enartis Tan Rouge or 50-100 g/ton of grapes of 

Enartis Tan Red Fruit to stabilize color and give fruitiness.
3.   Start the alcoholic fermentation by inoculating 20 g/hL of Enartis Ferm Red Fruit.
4.   Add 30 g/hL of Nutriferm Arom to stimulate the synthesis of fermentation aromas. 
5.    At 1/3 of the alcoholic fermentation add 20 g/hL of Nutriferm Advance and add 3 

mg/L of O2 in 3 hours to prevent stuck fermentations.  
6.   At the end of the fermentation rack twice in 48 hours.
7.   Add 20 g/hL of Enartis Zym Lyso to inhibit the MLF.
8.    Add 5 g/hL of Enartis Tan Fruitan and add 0.5-1 mg/L/day of O2 for 5-7 days to 

stabilize the color before the MLF. 
9.   Start the MLF by inoculating Enartis ML One.
10. During the MLF prevent reduction appearance by adding 0.5 mg/L O2 in 30 minutes.

Proper fermentation, maceration and oxygen 
management allow for rapid production of 
red wines with stable fruity aromas and good 
smoothness.   

Production of 
structured red 
wines with well 
balanced tannins

1.    Add 20-40 g/ton of grapes of Enartis Zym Balance to the grapes to increase the polyphe-
nol content of the wine.

2.    Add 100-200 g/ton of grapes of Enartis Tan Fruitan to the grapes to stabilize the 
color and to increase fruity notes.

3.   Start the fermentation by inoculating 20 g/hL of Enartis Ferm ES 488.
4.   Add 20 g/hL of Nutriferm Special to ensure a good fermentation onset.
5.    At 1/3 of the alcoholic fermentation add 20 g/hL of Nutriferm Advance and add 3 

mg/L of O2 in 3 hours to prevent stuck fermentations.
6.   At the end of the fermentation rack twice in 48 hours. 
7.   Add 20 g/hL of Enartis Zym Lyso to inhibit the MLF.
8.    Add 10 g/hL of Enartis Tan Fruitan or 5 g/hL of Enartis Tan uva and add 1-2 mg/L/

day of O2 for 5-7 days to stabilize the color and increase wine structure.
9.   Start the MLF by inoculating Enartis ML Silver.
10. During the MLF prevent reduction appearance by adding 0.5 mg/L O2 in 30 minutes.

Producing a premium red wine begins in 
the vineyard. However maceration, alcoholic 
fermentation and malolactic fermentation remain 
strategic phases in which all the quality produced 
in the vineyard can be transmitted to the wine. 
Maceration enzymes, tannins, oxygen and yeast 
are all tools that define the tannin structure and the 
aromatic profile of the future wine. 

usiNg oXYgEN AFtEr thE MAlolActic FErMENtAtioN

AiM whAt to do whY

Enhance fresh 
fruit aromas 
and smoothness 
(Merlot, Syrah, 
Pinotage)

1.    At then end of the malolactic fermentation wait 2-3 weeks for the wine to clarify, 
then rack and/or centrifuge.

2.   Add 5-10 g/hL of Enartis Tan Microfruit and 20-40 g/hL of Surlì Natural or One.
3.   Microoxigenate for one month at 1-2 mg/L/month.

The combined use of specially selected tannins, 
yeast polysaccharides and oxygen allows for the 
stabilization of fruity aromas and for the smoothing 
out of natural wine astringency.

Enhance aromatic 
complexity and 
structure (Merlot, 
Cabernet, 
Malbec)

1.   At the end of the malolactic fermentation wait 2-3 weeks for the wine to clarify, 
then rack and/or centrifuge.

2.  Add 5-10 g/hL of Enartis Tan Fruitan and 20-40 g/hL of Surlì One.
3.  Microoxygenate for two months at 2-4 mg/L/month.
4.   In the last 3 weeks of microoxygenation add 3-5 g/hL of Enartis Tan Cœur de Chên  

(for complexity and elegance) or 3-5 g/hL of Enartis Tan Extra (for vanilla and 
sweetness).

A controlled supply of oxygen in combination 
with oak tannins and polysaccharides allows for 
wine structure enhancement without increasing 
astringency and also highlights complex woody 
notes.
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 EFFErbArriQuE / EFFErgrAN dosE 5       

PACKAGES Boxes of 40 packets Efferbarrique • Boxes of 25 packets Effergran Dose 5

thE PrActicAl grANulAr Product For grEAt wiNEs 
Drawing on its experience in the enological field, Enartis has 
developed two new products: Efferbarrique and Effergran Dose 
5. These effervescent granular metabisulfite products have been 
created for use during the maturation of wine in barrels.  

Dosage:�  each package of Efferbarrique liberates 2 grams of SO2 and  
 each package of Effergran Dose 5 liberates 5 grams of SO2

sulfiting� for cask and barrel

Advantag�es of use
The use of Efferbarrique and Effergran Dose 5 in small oak 
storage allows easy maintenance of an ideal concentration 
of SO2. A target SO2 level can be maintained consistently 
over time. 

The use of Efferbarrique and Effergran Dose 5 assures the 
addition of the correct dose of SO2, with uniform mixing in 
all containers, reducing the risk of incorrect additions and 
poor distribution of SO2 in the wine.

The formulation of Efferbarrique and Effergran Dose 5 con-
tains 25% of potassium bicarbonate. This material causes ef-
fervescence when Efferbarrique and Effergran Dose 5 are 
added to wine, assuring complete dissolution and uniform 
distribution without requiring any bâtonnage.

Efferbarrique and Effergran Dose 5 reduce the time needed 
when SO2 additions need to be made to many small con-
tainers. The packages are easy to open and the products can 
be added directly to the wine to be treated without further 
preparation.

Efferbarrique and Effergran Dose 5 reduce the risk for the 
cellar workers health.

The SO2 liberated by Efferbarrique and Effergran Dose 5 
rapidly dissolves on the surface of the liquid, assuring that 
its antioxidant effect is maintained where it is needed. Over 
time it tends to be distributed automatically in the wine, 
spreading to all parts of the container. Studies carried out by 
Enartis show that 5 days after addition of the granular meta-
bisulfite, the concentration of SO2 is the same in wine in the 
upper and lower part of the container, demonstrating that it 
is uniformly distributed.

Therefore, Efferbarrique and Effergran Dose 5 allow the pre-
cise and uniform addition of small amounts of SO2 to wine 
in barrels, making these products a valuable tool during the 
production of all barrel stored wines.
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EFFErgrAN 

PACKAGES 0.125 Kg • 0.25 Kg

Effervescent granulated potassium metabisulfite de-
signed to be added directly to wines and grapes. 
When added to wine, it rapidly dissolves on the sur-
face of the liquid, assuring that its antioxidant effect 
is maintained where it is needed. Subsequently, it 
assures homogenous and rapid distribution of the 
released SO2 without requiring pum-overs in tank 
volumes up to 50000 liters (13200 gal). 

When added to the bottom of picking bins, it assures 
a rapid release of SO2 into the atmosphere occupied 
by the grapes, minimizing oxidation during transport 
from the vineyard to the winery.

Dosage:�  125 g (53.5 g SO2) packet for gondolas of 4-5 
tons or 2500L (660gal) of wine  
250 g (107 g SO2) packet for gondolas of 8-10 
tons or 5000L (1320gal) of wine

30000l (7926 gal) tank added with 15 ppm of so2 (so2 content before 11/49 mg/l; 
after: 23/62 mg/l); the homogeneous distribution of the so2 is reached 5 days after 
the addition of Effergran
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wiNY
PACKAGES 0.25 kg • 1 kg • 25 kg 

Pure and high quality potassium metabisulfite. Winy is an addi-
tive with multiple functions which is indispensable in winemak-
ing. It is capable of oxygen scavenging, reducing oxidation, kills 
unwanted microflora, renders polyphenols more soluble and 

it acts as antioxidasic agent against 
oxidases (laccase and tyrosinase).

Dosage:� 1 g of Winy develops 
 approx. 0.56 g of SO2

Ast
PAckAgEs 1 kg� 

Contains potassium metabisulfite, ascorbic acid and hydrolys-
able tannin in carefully balanced amounts to maximize anti-
oxidant and antimicrobial action. When used on grapes, AST 
provides the antibacterial and antioxidizing protection pro-
vided by sulfur dioxide, while limiting macerating action. It is 
suitable for the treatment of grapes intended for sparkling wine 
base, white grapes rich in phenolic substances and for grapes 
that have been machine harvested. 

When used in the treatment of must derived from grapes rich 
in aromatic precursors, it assists in the production of wines with 
intense varietal aroma. AST is very effective in preventing the 
untypical ageing off flavor.  

Dosage:�  150-200 g/ton of grapes
 15-20 g/100L (1.2-1.7 lb/1000gal) in juice
              10 g/100L (0.8 lb/1000gal) of AST provide approx 28  
 ppm of SO2 and 30 ppm of ascorbic acid



68

su
lF

it
iN

g
 A

g
EN

ts Ast: All-round Protection before Fermentation
Good wine comes from good grapes. This is why it is important 
to protect the products of the vine after picking. Maceration of 
the grapes during transport from the vineyard to the winery 
must be limited. Phenolic and aromatic components must be 
protected from oxidation and the development of indigenous 
microbial flora must be prevented.  

AST ASSURES:�
Correct fermentation:� the antiseptic action of sulfur dioxide is 
enhanced by the bacteriostatic effect of hydrolysable tannin, 
slowing down the development of lactic acid bacteria and help-
ing to prevent bacterial spoilage under high pH conditions. 

Production of aromatic wines, with a good structure:� AST 
carries out a fast de-oxygenating action, helping to prevent the 
oxidation of the natural aromatic and phenolic components of 
grapes. When employed in the treatment of must derived from 
grapes rich in aromatic precursors (Sauvignon Blanc, Muscat, 
Gewürztraminer, Muller Thurgau), AST assists in the produc-
tion of wines with intense varietal aroma. 

In addition, the hydrolysable tannin ensures a long-lasting fresh 
aroma and helps to achieve structure and balanced flavor. 

Protection from the action of fungal oxidases:� when used in 
musts obtained from grapes affected by Botrytis cinerea, AST 
limits the oxidizing action of laccase. 

Reduced need for stabilization and clarification treatments: 
when used on grapes, AST provides the antibacterial and anti-
oxidant protection provided by sulfur dioxide, while limiting 
its macerating action. It is suitable for the treatment of grapes 
intended for sparkling wine bases, white grapes rich in phe-
nolic substances and for grapes which have been machine 
harvested. 

Fresh and clean aroma:� AST reduces the amount of sulfur di-
oxide required at the pre-fermentation stage. This can reduce 
the amount of acetaldehyde and hydrogen sulfide produced 
during alcoholic fermentation, which contributes to a signifi-
cant improvement in the organoleptic quality of the wine.

suPErsolFosol
PACKAGES 25 kg • 250 kg • 1000 kg    

Aqueous solution of ammonium bi-
sulfite. It enables both sulfur dioxide 
and ammonia nitrogen to be easily and 
safely added to must. SO2 concentra-
tion: 400 g/L (40% w/v). NH4 concen-
tration of 113 g/L (11% w/v).

Dosage:�  
10-30 mL/100L (0.38-1.1 L/1000gal) of juice 
or 100-300 mL/ton of grapes
(10 ml/100L of Supersolfosol provide 40 ppm 
of SO2 and approx. 11 ppm of YAN)

solFosol A
PAckAgEs 25 kg�

Aqueous solution of ammonium bisulfite. It enables both 
sulfur dioxide and ammonia nitrogen to be easily and 
safely added to must. SO2 concentration: 150 g/L (15% 
w/v). NH4 concentration of 40 g/L (4% w/v).

Dosage:�  10 mL/100L (378 mL/1000gal) of Solfosol A 
 add 15 ppm of SO2

NEosolFosol c              
PACKAGES 25 kg • 1300 kg

Aqueous solution of ammonium bisulfite. It enables both 
sulfur dioxide and ammonia nitrogen to be easily and 
safely added to must. SO2 concentration: 630 g/L (63% 
w/v). NH4 concentration of 177 g/L (17,7% w/v).

Dosage:�  6-20 mL/100L (227-757 mL/1000gal) of juice 
 or 60-200 mL/ton of grapes (10 ml/100L of Neosolfosol  
 provide 63 ppm of SO2 and approx. 18 ppm of YAN)

solFosol M
PACKAGES 25 kg • 250 kg •1000 kg

Aqueous solution of potassium 
bisulfite. Sulfiting agent that ena-
bles sulfur dioxide to be easily 
and safely added during all win-
emaking processes, from harvest 
to bottling. SO2 concentration: 
150 g/L (15% w/v).
Dosage:�  10 mL/100L 
(378 mL/1000gal) of Solfosol M 
provide 15 ppm of SO2

taBlEs for CalCulating tHE dosagE of sulfiting agEnt 
to BE usEd in rElation to tHE dEsirEd addition 
of sulfur dioXidE arE aVailaBlE on tHE WEBsitE 

www.enartis.com, 
Library section, technicaL sheet page.
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Potassium metabisulfite is a widely used winemaking additive and 
for this reason it is often thought to be unimportant.  in reality, con-
sidering the dosages used, the client should be given the assurance 
of acquiring and using a well characterized product.  

WHy IS WINy THE BEST CHOICE? 

1  Winy possesses an elevated purity
Winy is produced with a high quality raw material, i.e. without 
metals that could favor the oxidation of potassium metabisulfite. 
Moreover, sulfur dioxide undergoes a purification process that elim-
inates oxygen and sulfites that could create sulfates. as a result, 
the specifications of Winy are often better than those specified by 
law and the average values are often higher. Enartis controls and 
guarantees the technical specifications of its products even those 
which may not be specifically required by law. 

2  Winy  does not smell bad or irritate the olfactory membrane.
Potassium metabisulfite (K2s2o5) is odorless. the odor perceived while us-
ing it is the smell of sulfur dioxide (so2) set free after the degradation 
of metabisulfite. How does metabisulfite degrade? in water we have the 
following reaction:

K2s2o5  + H2o  2KHso3 
(potassium metabisulfite)  (water)  (potassium bisulfite)

Potassium bisulfite, with oxygen, starts the following reaction:
KHso3 + ½ o2 KHso4 
(potassium bisulfite) (oxygen)  (potassium bisulfate)

Potassium bisulfate is a strong acidifying agent that reacts with 
potassium bisulfite, freeing sulfur dioxide and potassium sulfate:
KHso4  + KHso3  so2 +K2so4 +H2o
(potassium bisulfate) (potassium bisulfite) (sulfur dioxide) (potassium sulfate) (water)

     
sulfur dioxide formation means lack of concentration and presence of the 
fastidious odor, while the formation of potassium sulfate causes hardening 
of the product. this reaction depends on the quantity of water and oxygen 
absorbed by potassium metabisulfite. 

during the production process, Enartis adopts a series of measures to mini-
mize the absorption of water and oxygen.  
as a result, the series of degradation actions outlined above is very limited. 
therefore, we obtain a metabisulfite - Winy - that: 
•  is almost odorless 
•  has a high concentration of metabisulfite (systematically su-

perior than  99%)
•  does not form rocks.

3  Winy is packaged to guarantee a long shelf life
Winy is packaged in a controlled atmosfere with a multi-layer film to grant 
the maximum integrity of the product during storage. a different type of 
packaging and/or improper packaging conditions may allow for a 2-3% 
loss of titer during storage.  

Multi-layEr PolylaMinatE MEans total guarantEE
•		The	75 µm internal neutral  
 polyethylene liner is 100% food safe
•		The	9 µm aluminium liner in the middle 
    guarantees zero permeability to gas 
   and assures great mechanical resistance.
•		The	12 µm outer polyester liner  
 guarantees a long lasting, readable label 
 and greater mechanical resistance.
•				A	big	and	wide	seal	guarantees	a	 

perfectly tight pack.

...About winy
THE CELLAR’S CHOICE FOR mETABISULFITE

COMPETITOR’S PMS - 20% W/V SOLuTION
WINY -  20% W/V SOLuTION

APPEARANCE CRYSTALLINE POWDER CRYSTALLINE POWDER CRYSTALLINE POWDER

COLOR WHITE WHITE WHITE

ODOR OF SO2 OF SO2 OF SO2

APPEARANCE CLEAR CLEAR CLEAR
OF 20%
SOLUTION

CONTENT > 90% > 97.2% 98.5%
IN K2S2O5

IRON < 10 mg/kg < 5 mg/kg 0.2 -1 mg/kg

SELENIUM < 5 mg/kg < 5 mg/kg < 5 mg/kg

LEAD < 2 mg/kg < 2 mg/kg < 2 mg/kg

COPPER NOT REQUIRED < 10 mg/kg 6 mg/kg

CHLORIDES NOT REQUIRED < 0.1%

SULFATE NOT REQUIRED < 2.8% 1.4%

THIOSULFATE < 0.1% < 0.04% < 0.04%
(S2O3)

FOOD CHEMICAL
CODEX

SPECIFICATIONS
OF WINY

AVERAGE VALUES
OF WINY

CHEMICAL CHARACTERISTICS OF WINY

know more
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Alkaline deterg�ents for tanks 
& Equipment  

sEcodEt liQuido
PACKAGES 28 kg • 1200 kg

Liquid alkaline detergent for cleaning and removing tartrate 
from tanks - stainless steel, coated, cement and fiberglass.  

sEcodEt PolVErE
PAckAgEs 25 kg�

Powder alkaline detergent for cleaning and 
removing tartrate from tanks - stainless steel, 
coated, cement and fiberglass.

chlorinated deterg�ents

sEcoclor EXtrA
PACKAGES 10 kg • 28 kg • 1000 kg

Chlorinated detergent in liquid solution for cleaning and 
sanitation of tanks and pipes. 

sEcoclEAN sPEciAl
PAckAgEs 25 kg�

Alkaline detergent for hot washing and hot deep cleaning 
of bottles.

chlorine Free deterg�ents

deterg�ents for bottle washers

sEcosAN Eco
PAckAgEs 28 kg�

Powder detergent composed of alkali, dispersers, descalers, 
polishers and sources of active oxygen. It has strong dis-
coloration and oxidation actions and provides additional 
disinfecting properties. Suitable for cleaning and sanitation 
of tanks, pipes, filling machines, barrels, etc.

sEcoclEAN suPEr
PAckAgEs 25 kg�

Alkaline detergent for cold washing of bottles.

lubricants For conveyor 
belts

sEcolubE NF
PAckAgEs 25 kg�

Lubricating detergent for conveyor belts. Liquid. 

sEcolubE sPEciAl
PAckAgEs 25 kg�

Water soluble lubricant for conveyor 
belts. Liquid.

sanitizers

sEco brEtt 
PAckAgEs 10 kg�

Detergent sanitizer in powder form specific 
for Brettanomyces control in the cellar. Seco 
Brett is a valuable option to reduce the popu-
lation of Brettanomyces/Dekkera cells in the 
cellar to a level under the safe contamination 
threshold. A report of a study carried out by 
Enartis in this area can be found in the "Li-
brary" section of the Enartis Web site.

sEcodEs AktiV
PACKAGES 10 kg • 25 kg

Liquid sanitizer based on peracetic acid and hydrogen perox-
ide. Effective towards gram-positive and gram-negative bac-
teria, yeasts and moulds. It carries out a completely safe sani-
tation in tanks, tubes, pumps, filling machines, filter sheets, 
micro-filtration cartridges and ultra-filtration membranes. 
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NEodEtErsol botti
PAckAgEs 1 kg�

Alkaline detergent for washing barrels, vats and tanks.

ANticAssE FN
PAckAgEs 1 kg�

Blend of potassium bicarbonate, potassium metabi-
sulfite, casein and ascorbic acid. Anticasse FN is particu-
larly suited for treating oxidized wines and for efficiently 
preventing oxidation.

Dosage:� 20-60 g/100L (1.7-5 lb/1000gal)

dEtErsol
PAckAgEs 1 kg�

Acid detergent ideal for ensuring general cellar hygiene 
and for cleaning and washing concrete tanks, vats, casks, 
wine vessels and winemaking equipment. 

bYosAl
It consists of two separate sealed sachets containing 
dried selected yeast and a specific nutrient. Individual 
doses for 100 liters (26 gal) of juice.

disAcidiFicANtE biANcoNEVE
PAckAgEs 1 kg�

Blend of potassium bicarbonate and neutral potassium 
tartrate designed to reduce the acidity of over acid wines, 
making them smoother and more pleasant to the taste.

Dosage:�  5-135 g/100L (0.4-11.2 lb/1000gal)
 135 g/100L (11.2 lb/1000gal) reduce wine total acidity 
 by approx. 1 g/L as tartaric acid

ANtiFlor
Product containing allyl iso-thiocyanate (mustard es-
sence), supported by paraffin for the food industry. 
Available in three sizes: Antiflor Damigiane suitable for 
containers from 20 to 200 liters (5-50 gal); Antiflor Fusti 
suitable for containers from 200 to 5000 liters (50-1300 
gal); Antiflor Vasche for large tanks.

sANAtoN
PAckAgEs 1 kg�

Alkaline detergent for removing tartrate and sanitizing 
barrels and tanks.

sANAtoN liQuido
PAckAgEs 1 kg�

Liquid alkaline detergent for removing tartrate and sani-
tizing barrels and tanks.

tANNisol 
PAckAgEs tube with 10 tablets

Potassium metabisulfite and tannin tab-
lets for microbial stabilization of wines 
and musts.
Dosage:�  1-2 tablets in 100L (26gal)
Each tablet provides approx. 5.2 g of SO2  
(1 tablet  in 100L or 26gal of wine provides  

         52 ppm of SO2)

zolFo dischi
PAckAgEs 1 kg�

Sulfur disks for cask and barrel disin-
fection.
Dosage:� each disc provides 
 approx 12 g of SO2 

trEFosolFiNA
PACKAGES 0.2 kg • 1 kg

Stabilizing and regulating agent for fermen-
tation based on potassium metabisulfite, 
bentonite and ammonium salts.
Dosage:�  10-30 g/100L (0.8-2.5 lb/1000 gal)

ENoPlAstico sPEciAl
PAckAgEs 0.5 kg�

Enoplastico Special (bung-putty) is a 
stiff paste, odorless and impermeable, 
containing ultra pure oily substances and adhesive pow-
ders. The product's pasty texture makes it particularly 
suited to sealing vat doors, ensuring a perfect seal.

NEodEtErsol VEtro
PAckAgEs 1 kg�

Alkaline detergent for washing bottles.

trEFosolFito
PAckAgEs 1 kg�

Fermentation nutrient and sulfiting agent in liquid solu-
tion based on sulfur dioxide and ammonium salts.

Dosage:�  25-35 g/100L (2.1-2.9 lb/1000gal)
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quick method for the valuation of potential protein 
instability in wines and beverages with acidic ph

Analytic valuation of protein instability in wines has been 
performed, up to now, through different methods that are not 
giving univocal results, even on the same wine, resulting in 
uncertainty over the treatment to be applied.
For such reasons, it has been decided to proceed in study-
ing a new method that could be absolutely standardizable, 
reliable, of easy and quick use, useful for wines, musts, juices 
and other beverages with acidic pH. ProtoCheck, patented by 
prof. Celotti of University of Udine, is based on the reaction of 
potentially unstable proteins present in the wine with a blend 
of stabilized anionic reagents. With respect to other tests, the 
“specific” reaction that will take place does not interact with 
other substances and, in seconds, causes a turbidity perfectly 
measurable with a tubidimeter.
AdVANtAgEs oF ProtochEck ArE
• Rapidity and specificity of the reaction with potentially 

unstable proteins. 
• No significant interferences.
• The method is standardizable, which makes possible hav-

ing comparable results between different laboratories. 
• Simplicity of analysis.
• Precise determination of the dosage necessary for the 

bentonite treatment.

iNstructioNs For usE
1.  Filter the sample with a 0,65μm - or narrower - membrane
2. Measure turbidity T1 on the filtered sample by meaning of 

a turbidimeter that can measure also value of 0.1 NTU. Be 
sure that the value (NTU) remains stable, not changed by the 
presence of air or gas bubbles. If necessary, strip gas away by 
meaning of ultrasound.

3. Fill the test tube with the sample up to the mark shown by 
the arrow. Open the tube just immediately before its use.

4. Close the test tube, delicately turn it upside down avoiding 
formation of bubbles of air. Pour the liquid into the cuvette 
of the turbidimeter. 

5. One minute after mixing the sample with the reagent, meas-
ure the turbidity T2 and verify, with a second reading, the 
stability of this value. If T2 increases, make further readings 
during the following 3-4 minutes until reaching a stable 
reading. If the value decreases, use the highest value meas-
ured.

6. Calculate the ProtoCheck value, according the following 
formula T2 - (T1/1.5*) where *1.5 is the dilution factor.

Protocheck

The beverage is considered stable when the ProtoCheck value is = 0 (no more protein residue)

EXAmPLE 1: STABLE
turbidity of sample as such (T1) = 3.3 ntu
turbidity of sample + ProtoCheck (T2) =2.2 ntu
ProtoCheck = 2.2 - (3.3/1.5)       0 

EXAmPLE 2: UNSTABLE
turbidity of sample as such (T1) = 1.5 ntu
turbidity of sample + ProtoCheck (T2) = 4 ntu
ProtoCheck = 4 - (1.5/1.5)        3

Protocheck value can not be lower than 0. in the case 
value results negative, repeat analysis.
When making fining trials, wait till the fining agents 
completely precipitate or separate solids from clear liq-
uid by filtration before using the Protocheck test. Fining 
and stabilising agents can interfere with Protocheck.

Keep Protocheck at room temperature and protected from 
light; open the test tube immediately before use.

PAckiNg: box of n. 50 Protocheck determinations
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Phone: +27 21 905.03.03
Mobile: +27 83 666.13.66
Skype-ID: steven.baard
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Sales Manager
daniel.gomes@enartis.com
Phone: +351 22 099.21.92
Mobile: +351 919.96.50.08
Skype-ID: dangomes76
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Sales Assistant
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Phone: +351 22 099.21.92
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Sales Representative
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Phone: +54 (0) 261 49.30.301
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Business Manager South America
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Phone: +54 (0) 261 49.30.301
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Skype-ID: luisbonade
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Sales Representative
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Skype-ID: mariella.oldani
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barbara.scotti@enartis.it
Phone: +39 0321 790.245
Mobile: +39 349 24.00.225
Skype-ID: barbara.scotti

giANNi triulzi
Innovation & R&D
gianni.triulzi@enartis.it
Phone: +39 0321 790.328
Mobile: +39 334 68.93.156
Skype-ID: gianni.triulzi

sAMuElE bENElli
Business Manager Enartis International
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Phone: +39 0321 790.351
Mobile: +39 349 24.00.223
Skype-ID: samuele.benelli
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VoluME coNVErsioNs
(mL = milliliter, L = liter, hL = hectoliter, fl oz = fluid ounce,  gal = gallon)

MAss coNVErsioNs
(mg = milligram, g = gram, kg = kilogram, oz= ounce, lb = pound)

tEMPErAturE coNVErsioNs

C° = Degree Celsius

F° = Degree Fahrenheit

F° = (C° x 9/5) + 32

C° = (F°-32) x (5/9)

iNtErNEt coNVErsioN ProgrAMs

www.convertworld.com/en 
or tip GOOGLE "convert x into y"

othEr coNVErsioNs

1 lb/1000 gal = 454 g/1000 gal = 0.454 kg/1000 gal = 120 mg/L = 27.2 g/
barrel* = 0.120 g/L

1 kg/100L (1 hL) = 1000 g/100L = 10 g/L = 10,000 mg/L = 2.271 kg/barrel

barrel = 60 gal = 227.1 L

1 ppm = 1 mg/L

1°Brix = 1% sugar (w/v)

mETRIC USA

1 ml (1 cc) 0.035 fl oz

1 l (1000 ml) 0.2642 gal

1 hl (100 l) 26.4 gal

mETRIC USA

1 g (1000 mg) 0.035 oz

1 kg (1000 g) 2.205 lb

1 ton (1000 kg) 2205 lb

USA mETRIC

1 fl oz 30 ml (29.6 ml)

1 gal (128 fl oz) 3785 ml (3.785 l)

USA mETRIC

1 oz 28.35 g

1 lb 453.6 g (0.4536 kg)

1 us ton (2000 lb) 907 kg

coNVErsioNs


