HERE'S HOWE

Making Reference Materials in Water
for Common Winery Lab Procedures

To make reference materials, your
lab will need to have access to
some basic equipment and supplies.
These include an analytical balance
(which has been recently calibrated),
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preferably one that is capable of mea-
suring 0.001 grams or better. You will
also need volumetric glassware of the
highest quality (pipettes and flasks),
and a source of distilled and/or deion-
ized water. For very small volumetric
measurements, micropipettes are also
extremely useful, but also must be cali-
brated and in good working order. And
finally, a calibrated thermometer must
be used when making volumetric
measurements.

The production of any solution of
known concentration requires the use
of good analytical chemistry practices.
Good techniques must be used when
drying, weighing, pipetting, and even
mixing. If you are a little rusty on your
analytical techniques, and don’t have
the interest in plowing through an in-
troduction to quantitative chemistry
text, try the chapter on “Analytical
Techniques” in Technigques for Chemi-
cal Analysis and Quality Monitoring

FREEDOM...
TO DO YOUR BEST

Gain more time to
Jocus on the

big picture.

Let a LOGIX®
Control System take
care of the details:

Fermentation and Tank Temperature Control
Barrel Room Humidity and Temperature Control
Refrigeration Equipment Energy Management

€02 & Hazardous Gas Monitoring and Alarming

[ ]
L o a\\\x We Deliver Solutions

10518 N.E. 68th Street
Kirkland, WA 98033
425 828 4149
FAX 425 828 9682 http://www.logix-controls.com/wine

EMAIL INFO@LOGIX-CONTROLS.COM

wwwivwm-online.com

We manufacture a full
line of wine laboratory
equipment, and also

Glass Apparatus
for the L

provide Glassware
W‘ L b Design Engineering,
me a Or atory Custom Fabrication, and
Acclaimed by enologists across Repair:Servioes
the continent! 7 The RD80 Volatile Acid Still

is an improvement on the Cash
Still for determination of volatile
acids in wine. It features an
aspirator pump to remove the
spent sample, which speeds
testing, saves water, avoids
repair bills, and prevents cross
contamination of samples,

The R&D SO2 Apparatus

8 uses the Aeration-Oxidation Method to

%2 maximize testing accuracy. It is specifically

designed for this test in consultation with

enologists. Flexible spherical joints and

interchangeable flasks facilitate

| simple operation and

minimize breakage.

CALL, FAX ORWRITE FOR OUR

CATALOG OF WINE APPARATUS. K8

E-mail: rd1967 @aol.com Web: http://go.to/RANDD

Research & Development Glass Products & Equipment, Inc.
1808 Harmon Street * Berkeley, CA + 510-547-6464  Fax 510-547-3620

Suppliers of Lab Glassware to the Wine Industry Since 1967

Vineyard & Winery Management JAN/FEB 2002 15




During Winemaking by lland ef al. In
addition, you should read the instruc-
tion manuals that accompany your bal-
ance and pipettors.

And, of course, use a pipette bulb.
Never mouth pipette!

Many of these standards are not
stable for long periods of time, and are
best prepared fresh when you are vali-
dating or checking your procedures.
Many of these water solutions are mi-
crobiologically unstable, and spoilage
could result in concentrations lower
than expected. Although some of these
preparations can be made ahead and
frozen, many are also affected by low
temperatures. None of these are diffi-
cult to make, and my advice is to make
them fresh when needed.

In addition, nearly all of the solid
chemicals used to make standards are
hydroscopic, and absorb moisture
from the atmosphere. This obviously
would affect the weight of the com-
pound, and so most compounds
should be dried to a consistent weight
before being used to make your stan-
dard solutions. Check the compound’s
MSDS (Material Safety Data Sheets) or
the bottle for details on drying proce-
dures, which usually require using an

oven and a dessicator. Most chemicals
are best dried at about 200° C for a
couple of hours, but some, like gallic
acid, are actually unstable at this tem-
perature. What would happen if you
didn’t dry out the absorbed water first?
You would make a standard that was
proportionally lower in concentration
than expected.

If you are not sure about whether
your equipment is adequate for prepar-
ing your own reference materials,
perform a “worst case” test (math-
ematically) to see what the effect of
the limitation would be on your results.
For example, in making the Brix stan-
dard detailed below, what if your bal-
ance only goes to 0.1 grams? If you are
off by 0.1 grams your resulting error
in your standard should not be more
than 0.3%. That is, if you are 0.1 low
on your sucrose measurement and 0.1
high on your final measurement, your
30 Brix solution would be 29.9 Brix. If
this is acceptable, then go ahead and
make your standards.

Brix Standard Solutions in
Water

We have discussed the production
of Brix standards many times, but here

it is once more. The Brix scale is a
weight to weight scale, and has noth-
ing to do with volume at all. In other
words, to make a standard Brix solu-
tion, all you need is a balance. If you
find yourself using a volumetric flask,
you are probably not making a Brix
standard.

Use distilled water and a pure source
of sucrose. (See Table 1.)

Table 1
DeBs;iil;(ed Grams of | Grams of

Staridsrd Sucrose Water
0 0.0 100.0
5 5.0 95.0
10 10.0 90.0
15 15.0 85.0
20 20.0 80.0
25 25.0 75.0
30 30.0 70.0
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Ethanol Standard
Solutions in Water

The standard solutions for alcohol
are completely opposite from the Brix
scale. Alcohol is expressed in a volume
to volume measurement, and has noth-
ing to do with weight. In other words,
to make a standard alcohol solution,
you need volumetric glassware. Note
that good analytical technique requires
paying attention to the temperature of
your solutions when dealing with volu-
metric glassware.

Use distilled water and high purity
ethanol. Adjust from the tables below
if your percentage ethanol is different.
(See Tables 2a and 2b.)

Potassium Acid Tartrate
Buffer Standard for pH
Measurement

I hope you are all using calibration
standards which are certified, available
from most chemical supply houses or
from your local winemaking supply
center. But, in addition to calibrating
your equipment, there is another check
for your pH meter which uses a refer-
ence material which you can make
yourself.

Because this is a saturated buffer
solution, and not a precise concentra-
tion, you do not have to be too wor-
ried about your weights or your
volumes. To make this buffer, use Po-
tassium Acid Tartrate (KHT), which is
also known as potassium hydrogen tar-
trate, potassium bitartrate, or mono-
potassium salt of tartaric acid, in case
you have trouble finding it in your
chemical catalog, and distilled water.

Add approximately 4 grams KHT to
about 100 mls of distilled water. Warm
and stir the solution for about five min-
utes (there should be undissolved KHT
at the end of the mixing period). Let
the solution cool to room temperature,
then decant (or filter) off the solids.
The pH of this buffer is 3.56 +/ .02 at
251G

Standards for SO,
Measurement in Water
(Contains Only Free SO,)

(This standard contains only un-
bound SO,, and can be used to test
both Free and Total SO, procedures—
both tests should give the same
results).

Because 50O, measurement seems to
be troublesome, this is a standard
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Table 2a

Desired mis of Final
Ethanol 100 % Sample
Standard | (200 Proof) | Volume

(Seviv) Ethanol (mls)

0 0.0 100.0

5 5.0 100.0

10 10.0 100.0

15 15.0 100.0

20 20.0 100.0

25 25.0 100.0

Table 2b

Desired mls of Final
Ethanol 95 % Sample
Standard- | (190 Proof) | Volume

(%viv) Ethanol (mls)

0 0.0 100.0

5 5.3 100.0

10 10.5 100.0

15 15.8 100.0

20 211 100.0

25 26.3 100.0

which you should make and use on a
regular basis, even after validating your
procedure. I recommend you make a
stock SO, solution in water of 1 g SO,/
L, and dilute this stock to make your
standards. You have many options for
making this stock:

Sodium Metabisulfite (Na,$,0,) with
a molecular weight of 190.1 grams per
mole, is 0.6744 % SO,. To make a 1
gram of SO, per Liter solution, add
1.4828 grams of Sodium Metabisulfite
to a 1 L volumetric flask and bring to
volume with distilled water.

Potassium Metabisulfite (K,5,0.)
with a molecular weight of 222.3
grams per mole, is 0.5767 % SO,. To
make a 1 gram of SO, per Liter solu-
tion, add 1.7341 grams of Potassium
Metabisulfite to a 1 L volumetric flask
and bring to volume with distilled
water.,

Liquid SO, solutions: many wineries
use a liquid SO, solution ranging from
4to 8 % SO,. Use the formula below to
calculate how many milliliters of solu-
tion is needed to make your 1 g SO,/ L

wwwywm-online.com



Table 3 acetaldehyde
and distilled
Final water. Notice

; misof1g Expected | Expected i
De;'rseg SO,JL 32;35:: "FI‘Ee" "Bound" t?’lat.thls solu-
PPM S0, | stock : SO, ppm | SO, ppm | tionismade by
(mls) weighing the
0.0 0.0 100.0 0 0 liquid acetalde-
hyde; it is
10.0 1.0 100.0 10 10 easier to weigh
it (even though
250 25 100.0 25 25 it is a liquid),
and then bring
50.0 5.0 100.0 50 50 it to volume in
a volumetric
100.0 10.0 100.0 100 100 flask. Acetalde-
hyde is difficult
150.0 15.0 100.0 150 150 to pipette un-
less you have
250.0 25.0 100.0 250 250 positive dis-

stock. I don’t recommend this method
unless you can accurately measure the
concentration of your 50, solution
down to at least 1%; it’s probably bet-
ter to use the metabisulfite solutions
otherwise.

(19 SO,/L 1 L) x 100

(% S0, in solution)
Il

mls SO, solution
(add to volumetric and top with DI water)

Once you have your stock solution,
it is a good idea to do a complete stan-
dard curve, from 0 SO, up to at least
the highest level of SO, you would ex-
pect to find. For example, the legal
limit for US wines is 250 mg/L; that
might be a logical upper limit.

Use your stock solution and distilled
water. (See Table 3.)

Standards for SO,
Measurement in Water
(Contains Only Bound $0,)

(This standard contains only bound
§O,, and can be used to test both Free
and Total SO, procedures—the Free 80,
procedure should yield no SO, and the
Bound §O, should be appropnate to
the standards).

To bind the 50,, we will use an
acetaldehyde solution. Although we
theoretically need 0.684 grams of acetal-
dehyde to bind 1 gram of SO_, we want
to make sure we have bound all the SO,
so we will use excess acetaldehyde.

First, make a stock solution of ap-
proximately 1 g/L stock solution of ac-
etaldehyde wusing high purity

www.vwm-online.com

placement pi-
pettes. It is also
easier to work with when it is cold, and
note that it has special storage require-
ments. (See Table 4.)

etaldehyde needed to theoretically
bind the SO,, so there may be a residual
aroma of acetaldehyde in these solu-
tions. (See Table 5.)

Standards for VA or Acetic
Acid Measurement in Water

Because VA measurement also seems
to be troublesome, these are also stan-
dards which you might want to run as
part of your quality control program
even after you have validated your
procedure.

Acetic Acid (glacial) can be pur-
chased in purity of greater than 99.8%.
As with the SO, references, it is a good
idea to do a standard curve and to test
the upper limits of your procedure.
California legal limit for volatile acid-
ity is 1.1 grams acetic per liter for
white wines and 1.2 grams acetic per
liter for red wines, so go at least that
high, preferably somewhat higher.

Make a stock solution of 10 g acetic
acid/L first, using high purity glacial

Table 4 acetic acid and distilled water. Notice
that this solution is made by weighing
Desired the liquid glacial acetic acid; it is easier
Grams of qudp ;
Acetalde- 1002 | rotal mLs to weigh the acid (even though it is a
hyde (1 | A etalde- | Sample liquid), and then bring it to volume in
g/L) Stock hvd Volume I ic flask
Saluticr yde a volumetric flask.
Use high purity glacial acetic acid
Approx 1 Approx 1 1000.0 and distilled water. (See Table 6.)
From this stock 10 gram acetic acid/
Table 5
: misofig Final
Desired | misofig Expected | Expected
Acetalde- Sample i i i "
ppm Free SO,/L hyde/L Voluhie Free Bound
SO, Stock Steck (mls) SO, ppm | SO, ppm
0.0 0.0 0 100.0 0 0
10.0 1.0 2 100.0 0 10
25.0 25 5 100.0 0 25
50.0 5.0 10 100.0 0 50
100.0 10.0 20 100.0 0 100
150.0 15.0 30 100.0 0 150
250.0 25.0 50 100.0 0 250
From this 1 g acetaldehyde/L stock Table 6
solution and your 1 g SO /L stock so- Desiied
lution, make your reference standards ; Grams of
Acetic & Total mis
by pipetting accurate volumes of your Acid (g/L) 100 % Sample
SO, and your acetaldehyde stock Stock A:""_téc Volume
solution and bringing to volume in a Solution Gl
volumetric flask. We are using approxi-
mately three times the volume of ac- 10.0 10.0 1000.0
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Liter solution, make your reference
standards by pipetting accurate vol-
umes of your stock solution and bring-
ing to volume in a volumetric flask.
(See Table 7.)

Standards for Titratable
Acidity, Residual Sugar,
and Malic and Lactic
Acids in Water

These standards are straightforward
standards made by accurately weigh-
ing out the analyte of interest diluting
volumetrically to the appropriate
concentrations.

TA

In the United States, we express Ti-
tratable Acidity as tartaric acid, so it is
easiest to use tartaric acid for your ref-
erence standards. You could, of course,
use any other organic acid, but you
would have to convert grams per
equivalent of the acids back into tar-
taric acid. Make sure you are dealing
in the correct units, also (TA is some-
times expressed in grams per Liter and
sometimes in grams per 100 mL (or %);
this means that the power of 10 error
is very easily manifested.

Table 7
mis of
Desired 10g/L Total mls
Acetic Acetic Sample
Acid (a/L) Acid Volume
Stock
0.00 0.0 100.0
0.20 2.0 100.0
0.40 4.0 100.0
0.80 8.0 100.0
1.00 10.0 100.0
1.20 12.0 100.0
1.60 16.0 100.0

In fact, sometimes it is just easier to
memorize this: 1% = 10 g/L. Got it?

Residual Sugar

This is somewhat tricky because you
need to select the correct sugars: are
you testing for sucrose, glucose, fruc-
tose, or some other sugars? Look care-
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fully at your procedure to decide what
you are actually testing before making
the standards. For example, are you
measuring reducing sugars or fer-
mentable sugars? Sucrose is not a re-
ducing sugar, but it is certainly
fermentable; and many pentoses
from oak barrels are reducing sugars
but are not fermentable. Again, as
with the Titratable Acidity, beware of
the power of 10 error when decid-
ing what units to use.

Malic and Lactic Acids

Making malic and lactic standards is
also dependent on what you are actu-
ally measuring. For example, some
enzymatic tests are specific for either
the D- or L- forms of the acid, and so
you must use the correct form of the
acid.

Why Make and Use
Standards?

The purpose of this article is to give
you a starting point for making your
own reference standards. These stan-
dards are needed to help you validate
your analytical procedures and give
you confidence in your results. Using
references and known standard solu-
tions allows you to establish your ana-
Iytical performance criteria. Is your
method linear? Is it accurate?

As usual, I would like to stress that
there is not just one right way to make
standards. T have suggested a starting
point for you, but depending on your
individual circumstances there may be
better ways for you to achieve the same
goals.
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