
ACETIC / VOLATILE ACIDITY 
IN WINE, CIDER, VINEGARS AND JUICES

Acidity is a characteris-c determined 
by the total sum of acids that a 
sample contains. We can quan-fy 
the set of all of them in an 
undifferen-ated way (total acidity) or 
in a grouped way (fixed acidity and 
vola-le acidity). Fixed acidity 
corresponds to the set of low 
vola-lity organic acids such as malic, 
lac-c, tartaric or citric acids and is 
inherent to the characteris-cs of the 
sample; vola-le acidity corresponds 
to the set of short chain organic 
acids that can be extracted from the 
sample by means of a dis-lla-on process: formic acid, ace-c acid, propionic acid and butyric acid. 
Of all of them, the acid responsible for approximately 99% of the vola-le acidity corresponds to 
ace-c acid, so that its determina-on is oHen enough to reliably determine the total vola-le acidity. 
Furthermore, vola-le acidity appears as a consequence of the metabolic transforma-ons of the 
fruit and is zero or very close to it for fresh fruit. 

The presence of ace-c acid in a fermenta-on product is a consequence of the metabolism of yeasts 
and bacteria, both in their anaerobic (fermenta-on) and aerobic (glycolysis) metabolism. These 
bacteria transform ethanol into acetaldehyde first and then, if there is sufficient oxygen (as occurs in 
par-ally filled tanks), into ace-c and ethyl acetate by esterifica-on with ethanol. The problem 
appears when, due to a growing popula-on (especially Gluconobacter, Acetobacter and 
Bretanomyces bacteria, but also Saccaromyces mycoderma and cerevisiae), ace-c levels increase to 
a level where its characteris-c odor begins to be perceived clearly (from 0.8 g / L) and modifies the 
aroma-c characteris-cs ('chopped' flavor, ethyl acetate, acetoin). The forma-on of a whi-sh 
superficial veil is a clear sign of the presence of these organisms. In the case of juices, the presence 
of ace-c acid is indica-ve of a fermenta-on (deteriora-on) process started and therefore a good 
indicator of its quality. This phenomenon can occur immediately in juices, which is avoided by cold 
treatment of the juice and subsequent pasteuriza-on. 

Ini-ally G. oxydans, the species with the highest presence in fruits including grapes, starts the 
ace-fica-on process by consuming the available sugars and conver-ng them into ethanol (this 
genus of bacteria lacks enzymes of the Krebs cycle, so they cannot completely oxidize the sugar up 
to CO2), but it inhibits its growth at moderate concentra-ons of alcohol, which is why it tends to be 
replaced by A. ace1 once fermenta-on has started. A. ace1 is especially dominant in bo-ri-s 
infected berries and is capable of surviving in wine, even under anaerobic condi-ons, and 
mul-plying rapidly in the presence of minimal amounts of oxygen, which makes it necessary to 
establish addi-onal protec-on mechanisms (sulphites, low temperature). 

Ace-c values above 1.2-1.5 g / L are no longer legal for wine (the specific limit depends on local 
legisla-on), with the excep-on of bo-rised wines, where it can reach up to 2.1 g / L. In cider, the 
legal limit is 2.2 g / L. The ace-fica-on process can be carried out inten-onally in the produc-on of 
vinegars by raising the ace-c concentra-on to beyond 50 g / L (5%). 

The determina-on of the ace-c content is a process control requirement in the produc-on of wine, 
cider, beer, or vinegar (and by extension, of any product in which a natural fermenta-on takes place 



as part of its produc-on process), and industrial juices, must or any other food in which 
fermenta-on should be avoided. The tradi-onal procedure (included in many of the official 
standards) consists of a dis-lla-on or steam stripping of all the vola-le components that are 
subsequently -trated with sodium hydroxide with phenolphthalein as an indicator of change 
(official AOAC method). These vola-le components, in addi-on to ace-c, formic, butyric and 
propionic, include free and total sulfites in the sample (which also contribute acidity), therefore, in 
the same procedure they are evaluated immediately aHerwards. The main drawbacks of this 
method are the subjec-vity associated with accurately determining the turning points (solvable 
through the use of poten-ometers), the errors inherent in a manual method in the prepara-on and 
handling of the reagents and, very especially, the -me required to carry out the dis-lla-on process 
itself (from 10 to 15 minutes, depending on the sample volume), which makes it especially tedious 
in case of having to process a significant number of samples, increasing the risk of uninten-onal 
errors. 

Since a few years ago, the OIV has included the enzyma-c method, it has been included among the 
official methods for the determina-on of ace-c acid (OIV Resolu-on 621-2019). Enzyma-c methods 
are based on the ability of enzymes to act specifically on a substrate, in this case ace-c acid, and 
can be performed directly on the sample with lible or no manipula-on. The proposed method is 
based on the transforma-on of ace-c acid to acetylphosphate by consuming ATP by means of 
acetate kinase; the ADP formed is regenerated to ATP by quan-ta-vely transforming 
phosphoenolpyruvate to pyruvate by pyruvate kinase and, then, into lactate by lactate 
dehydrogenase with consump-on of NADH, so that the reac-on can be quan-fied by the 
spectrophotometric measurement of the disappearance of NADH. 

The main advantage of this method is that it does not require any type of sample manipula-on, it is 
highly specific for ace-c acid, fast (results in five minutes) and can be automated, with minimal 
reagent consump-on. By means of the enzyma-c method, it is possible to determine ace-c acid 
with a high sensi-vity (from 0.03 g / L) and up to values of approximately 1.2-1.4 g / L of ace-c acid, 
sufficient for the vast majority of samples, both juice (need for sensi-vity) and wine (intermediate 
values); in the case of vinegars, a predilu-on of the sample is required (around 1/50) un-l it reaches 
values suitable for the measurement range. 

Sinatech offers a range of highly reliable and precise enzyma-c reagents for the specific and precise 
determina-on of sugars and acids in fruit juices and deriva-ves accepted among official methods of 
analysis. The Dionysos system is an op-mal tool for the control of the produc-on process, capable 
of guaranteeing the quality and food safety requirements demanded by the exis-ng regula-ons. 


