Part Il: Is Your Wine Balanced? The Hidden Role of pH and (Titratable) Acidity
The Balancing Act: Why Acidity Rules

Every winemaker wants to craft a bottle that tastes professional. Yet, many beginner
winemakers and small wineries find themselves occasionally struggling with a batch that feels
lloﬁ.ll

Acidity is the structural spine of your wine. When it is out of balance, your flavor profile
collapses, your wine becomes vulnerable to spoilage, and your sulfite additions lose their
effectiveness. You simply cannot fix what you do not measure.

Common Winemaker Pain Points

Many winemakers experience the structural symptoms of an acid imbalance without realizing
what is actually causing them:

¢ The "Flabby" or Flat Batch: Your wine lacks brightness, tastes muddy, or feels lifeless on
the tongue because the acid is too low.

¢ The "Sour Battery Acid" Batch: The wine is aggressively sharp, green, and causes an
unpleasant pucker that masks all fruit characteristics because the acid is too high.

e The Sulfite Mystery: You add the recommended dose of metabisulfite, but your wine
still develops off-flavors, films, or signs of bacterial spoilage because a high pH rendered
the sulfites useless.

Deep Dive: pH vs. TA (The Dynamic Duo)

To stop guessing at your acid adjustments, you must understand that acidity is measured in two
completely different ways. They sound similar, but they do completely different jobs. You cannot
manage one without checking the other.

1. pH: The Chemical Intensity

pH measures the concentration of free hydrogen ions in your liquid. This number tells you how
strong the acid environment is. It directly dictates:

e Microbial Stability: Spoilage bacteria (like Lactobacillus and Acetobacter) thrive in high
pH environments (above 3.8). Keeping a low pH helps protect your wine.

o Sulfite Efficiency: The higher your pH, the more sulfite you need to add to achieve the
same protective molecular level of SO,. You can’t accurately manage your SO; levels
without knowing the pH. For example, at a pH of 3.8, you need nearly three times as
much sulfite as you do at a pH of 3.4



Adjustments:

If your pH is too low: try adding potassium or calcium carbonate or potassium bicarbonate ;
other alkaline additives are sometimes used.

If your pH is too high: we recommend adding tartaric acid to lower pH. Other acidic additives
can be used as well.

Whatever adjustments you make, we recommend using FermCalc (www.fermcalc.com on line,

or mobile app) to guide your calculations accurately.
2. Titratable Acidity (TA): The Total Volume

While pH measures the strength of the acidity, TA measures the actual volume or total
concentration of organic acids present (like tartaric, malic, and citric). This is what your tongue
actually registers as tartness, crispness, or structure.

The Golden Rule: pH dictates your wine's health, stability, and safety; TA dictates your wine's
flavor, balance, and mouthfeel. A must can easily have a safe pH but a terribly low TA, or a
perfect TA but a dangerously high pH.

Recommended Ranges for Harvest

The ideal numbers depend heavily on your grape variety and wine style, but these general
guidelines will keep your harvest on track:

Wine Style Recommended pH Recommended TA
White Wines 3.1 -3.4 6.0-9.0g/L
Red Wines 3.3-3.6 5.5-8.0g/L

Note: Warm-climate grapes often come in with a lower TA (4.5—6.5 g/L), while cool-climate
grapes can push much higher (7.0-10.0 g/L).

Solutions:

If your TA is too high: try adding potassium or calcium carbonate or potassium
bicarbonate; other alkaline additives are sometimes used.

If your TA is too low: we recommend adding tartaric acid to lower pH. Other acidic
additives can be used as well.

Again, use a calculator like FermCalc to guide your additions.


http://www.fermcalc.com/

Beyond Grapes: Unique Acid Dangers in Fruit Wines and Meads

If you are stepping outside of traditional grape winemaking, balancing your acidity becomes
significantly more unpredictable.

Fruit Wines: Malic and Citric Chaos

Unlike wine grapes—which are dominated by tartaric acid—other fruits rely heavily on malic
acid (apples, berries) or citric acid (citrus fruits). These organic acids hit the palate differently
and have drastically different chemical buffering capacities. High-acid fruits like cranberries or
tart cherries can push the starting pH well below 3.0 right out of the press, creating an
immediate, harsh flavor profile that requires careful deacidification or blending.

Meads: The No-Buffer Trap

Honey is naturally acidic, but it possesses almost zero "buffering capacity.” This means honey
lacks the chemical compounds required to resist rapid swings in pH. When you dilute honey
with water to create a mead must, the initial pH might look safe (around 3.8 to 4.0).

However, as soon as the yeast begins actively fermenting, it consumes nutrients and releases
organic acids. Because there is no chemical buffer to absorb this shift, the pH in a mead can
plunge overnight straight down into a toxic 2.8, stalling your fermentation before the honey is
fully converted.

The Hidden Variables: What Changes Your Readings?

Over our 16 years of support calls, we have found that two major factors frequently blindside
winemakers when measuring and adjusting acidity: temperature shifts and the
potassium/tartrate trap.

1. The Temperature Shift: Why Calibration Isn't Enough

Our Vinmetrica pH meters feature an upgraded electrode from the early days. Our latest
system has pH range from below 2 to above 12, precision and accuracy over its range of better
than 0.02 pH units. Response time better than 15 seconds.

An alternative pH meter is one that features Automatic Temperature Compensation (ATC).
These pH meters are typically more expensive than the Vinmetrica system. The voltage
generated by a pH electrode changes with temperature according to the Nernst equation. ATC
uses a built-in temperature sensor to read the sample's temperature and adjust the Nernstian
slope calculation in real time. ATC does not correct for the actual, physical shift in a pH value
caused by a change in temperature. This shift is generally pretty small In the temperature
ranges of 15 to 25C.



The Rule: Always try to measure your samples at a consistent reference temperature
(ideally room temperature, around 68°F / 20°C) to ensure your data is truly comparable
from week to week. If you store your pH calibration solutions where your wine is stored
they are most likely at about the same temperature. This is the goal.

2. The Potassium and Tartrate Trap

When you adjust acidity, you are dealing with a moving target. Wine can contain high levels of

potassium. Over time—especially during winter aging or cold stabilization—tartaric acid binds

with potassium to form potassium bitartrate crystals (wine diamonds). These cause changes in

pH that should be monitored, and the slow formation of the crystals is generally considered a

minor fault. In addition, calcium in wine can form calcium tartrate crystals that lower pH and

affect appearance.

When potassium bitartrate falls out of solution, your TA will always drop because you have

physically lost acid volume. However, what happens to your pH depends on your starting point:

If your starting pH was below 3.56, dropping tartrates will cause your pH to decrease
(become more acidic).

If your starting pH was above 3.56, dropping tartrates will cause your pH to increase
(become less acidic and more vulnerable to spoilage).

If amelioration of pH is considered necessary (it often isn’t in this case) refer to online

references for methods that will make this most effective.

‘s pH Electrode Maintenance & Care

Your testing results are only as good as the state of your electrode. A sluggish, dirty, or dried-out

probe will give you false readings, which can lead to disastrous acid adjustments. Follow these

rules to keep your Vinmetrica pH probe sharp for harvest:

Never Store in Distilled/DI Water: Storing your electrode in pure water actively leaches
the reference electrolytes out of the bulb, permanently killing the sensor. Always store
the tip in pH electrode storage solution (Vinmetrica’s is 2 molar potassium chloride with
25 millimolar potassium hydrogen phthalate, pH about 3.7; others are similar). In a
pinch, leave the electrode in pH 4.0 buffer solution for a short term until you can procure
the proper storage solution.



Beware the Wine Film: Wine grapes contain proteins, tannins, and organic gunk that can
form a thin, sometimes invisible film over the electrode’s glass bulb. If your readings
begin to drift or take a long time to stabilize, clean the tip by soaking it for 5 minutes
alternatively in 0.1 molar hydrochloric (HCl) or sulfuric acid, then in 0.1 molar sodium
hydroxide (NaOH), rinsing well with DI water in between and at the end. In some cases
you can try a specialized pH electrode cleaning solution or a warm, mild dish soap
solution for 10-15 minutes, then rinse thoroughly with distilled water. Following any
treatment always soak the pH electrode in fresh storage solution for at least 1 hour
before use.

Hydrate Before Harvest: If your probe has been sitting in storage all winter, the glass
bulb might be dehydrated or the solution could have dried out or gotten dirty. Soak it in
fresh, clean, and clear electrode storage solution for at least 2 to 4 hours (ideally
overnight) before attempting your first pre-harvest calibration.

Regular cleaning: Is is necessary? No, not really. Make sure to rinse your electrode with
DI water after each use and store in clean solution.

Stop Guessing: Use a reliable pH meter and FermCalc

Moving away from guesswork requires moving past subjective taste tests and unreliable litmus

paper. Litmus strips are notorious for being unreadable in dark berry juices or dark red grape

musts, and cheap pH pens frequently drift out of calibration, leading to catastrophic errors in

the cellar.

Our company was founded on the idea that good winemaking, should be available to all,
particularly home winemakers. Our instruments were designed to be used by anyone and

everyone that wanted to step up their winemaking game. Integrating reliable testing methods in

your cellar or garage is essential to having a “good batch” year after year. Dare we say that the

batches could even get better year after year. The Vinmetrica SC-200 pH/TA or the SC-300
SO2/pH/TA Analyzer Kit allows anyone from small hobbyists to small wineries to get
commercial-lab accuracy right at their fingertips.

Instead of guessing how many grams of tartaric acid or carbonate salts to add based on a
generic online recipe, use the pH and TA values of your must or juice to make adjustments
accurately. As mentioned above, we recommend using FermCalc (www.fermcalc.com) to

determine proper additions for pH and TA (and SO, too! ) with confidence.
Summary Checklist for Your Harvest Benchwork

Before your fruit arrives this season, establish this protocol:


http://www.fermcalc.com/

1. Calibrate Early and Often: Use fresh reference buffers to calibrate your pH electrode
before every testing session, at least once a day.

2. Standardize Sample Temperatures: Bring your must or wine samples to room
temperature (or least to the same temperature between 15 and 25C) before testing to
eliminate thermal chemical variances.

3. Evaluate pH and TA together: Never look at one without the other. Balance the pH for
safety, and manage the TA for taste.

4. Adjust Before Stress: Make your major acid or deacidification adjustments on the raw
must before fermentation begins so your adjustments integrate smoothly.

If we missed any of your favorite acid management techniques, or if you have a unique pH
challenge with a specific fruit batch this year, please do let us know in the comments
below!



