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Pretreatment of Wines with Charcoal for Determination of Organic
Acids by High Performance Liquid Chromatography
with Ultraviolet Detection

Kox: Yokorsuka, Tosumine Marsupbo, and Tapae Kusuipa

Laboratory of Wine Chemistry, The Institute of Enology and
Viticulture, Yamanashi University, Kofu 400

A method for pretreatment of wines with charcoal was studied to determine

organic acidsby high performance liquid chromatography with ultraviolet detection.

Wines were adjusted to pH 7.5 for complete recovery of organic acids from

charcoal. The wine samples were treated with activated, acid-washed charcoal to

remove ultraviolet absorption materials, and subjected to high performance liquid

chromatography. When the method was applied to determination of organic acids in

white and red wines, wine components did not affect the determination and the

values obtained were reproducible.
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A and Cabernet Sauvignon red wines (1982).

Table 1. Composition éf Koshu and Riesling white wines, and Muscat Bailey

Wines Extract Alcohol pH  Total acid Volatile Reducing Total
(%) (% volume) (g/100ml, acid sugar phenol
as tartaric (g/100ml, (g/100ml, (mg/1,
acid) as acetic as glucose) as gallic
acid) acid)
Koshu 4.8 11,5 3.09 0.69 0.07 1.22 372
Riesling 4.4 11.4 3.30 0.71 0.06 1.03 289
Muscat Bailey A 3.0 137 3.45 0.73 0.02 0.12 944
Cabernet Sauvignon 3.2 11.8 371 0.74 0.04 0.10 882
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Fig. 1. Removal of phenols from Koshu wine

(-O-0O-) and Cabernet Sauvignon wine
(-@-®-) by treatment with charcoal.
Koshu and Cabernet Sauvignon wines
were diluted 10-fold with distilled water.
To each diluted wine, charcoal was added
to give a final concentration of 0.2 %
to 2 %. The mixture was gently stirred
for 30 min and filtered through a Toyo
No. bc filter paper. Total phenol content
in the filtrate was determined by the meth-

od described previously.'?
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Fig. 2. Effect of pH on recovery of standard

organic acids on treatment with charcoal.

In (a), the standard solutions con-
taining citric acid (0.05 % ), tartaric acid
(0.05 9% ), malic acid (0.1 %), acetic
acid (0.1 %), succinic acid (0.1 %), and
lactic acid (0.1 %) were prepared at dif-
ferent pHs from 3.0 to 9.0. To the sample
solution, charcoal was added to give a final
concentration of 1 %. The mixture was stir-
red for 30 min and filtered through a Toyo
No. b5c¢ filter paper. Organic acids in the
filtrate was analyzed by high performance
liquid chromatography.

In (b), the standard solution was
adjusted to pH 7.5 and treated with char-
coal (1 %) as described above. The fil-
trates were adjusted to pHs from 3 to 9.
Each filtrate was analyzed for organic
acids by high performance liquid chromato-
graphy.

The procedure for high performance
liquid chromatography is described in Fig.5.

Citric acid, -O -QO -; Tartaric acid,
-@®-@®-; Malic acid, -A-A-; Acetic
acid, - X - X -; Succinic acid, -@-@ -;

Lactic acid, -A-A-.
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Fig. 3. Treatment of a mixture of Koshu wine
and a standard solution of organic acids
with charcoal.

Koshu wine, 2.5 ml, was mixed with
6.5 ml of a standard solution (citric acid,
0.059% , tartaric acid 0.05 % , malic acid,
0.1 9%, acetic acid, 0.1 9%, succinic acid,
0.1 %, and lactic acid, 0.1 %) and 16
ml of distilled water. To the sample so-
lution, charcoal was added to give the
final concentrations from 0.2 % to 2.0 %.
The mixture was gently stirred at room
temperature for 30 min and filtered through
a Toyo No. bc filter paper, and the fil-
trate was subjected to high performance
liquid chromatography described in Fig. 5.

Citric acid, -O -O -; Tartaric acid,
-@®@-@®-; Malic acid, -A-A-; Acetic
acid, - X - X -, Succinic acid, -@ -@- ;

Lactic acid, -&A-A-.
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Fig. 4. Standard curves of organic acids. -

Koshu wine, 2.5ml, was mixed with various
volumes of a standard solution of organic
acids (citric acid 0.05 % , tartaric acid
0.05 %, malic acid, 0.1 %, acetic acid
0.1 %, succinic acid 0.1 %, and lactic
acid 0.1 %) and the mixture was diluted
to 25 ml with distilled water.

The diluted Koshu wine was prepared
by mixing 2.5 ml of Koshu wine with 22.5
ml of distilled water.

The diluted wine was filtered through
a membrane filter (Gelman, 0.45 # m in
pore size) before chromatography.

The diluted wine and the above diluted
wine containing standard organic acids of
various concentrations were separately ana-
lyzed for organic acids by high performance
liquid chromatography described in Fig. 5.
Relative peak area of each organic acid
was estimated from the difference between
the value for the diluted wine containing
organic acids and that for only the diluted

wine.
Citric acid, - O -0O -; Tartaric acid,
-@-@®- ; Malic acid, -A-A- ; Acetic

acid, - X -X -; Succinic acid, -@-@-i
Lactic acid, -A-A-.
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Table 2. Organic acid analysis of a mixture of a standard solution of organic
acids and Koshu, Riesling, Muscat Bailey A, or Cabernet Sauvignon
wine.
Organic acids Relative peak area of organic acids
Standard A B C D
Citric acid 100 108 100 112 92
Tartaric acid 100 100 108 110 98
Malic acid 100 104 97 109 106
Acetic acid 100 106 106 110 99
Succinic acid 100 99 106 93 107
Lactic acid 100 92 101 94 97

A standard solution of organic acids
acid 0.059%, malic acid 0.1 %, acetic acid 0.1 %, succinic acid 0.1

(citric acid 0.05 9% , tartaric

%,

and lactic acid 0.1 %) 6.5 ml, was mixed with 2.5 ml of each wine (Koshu,

A; Riesling, B; Muscat Bailey A, C;

or Cabernet Sauvignon, D) and

16 ml of water. To each sample solution, charcoal was added to give a final

concentration of 1 %. The mixture was gently stirred for 30 min and filtered

through a Toyo No. 5c¢ filter paper. Organic acids in the filtrate were

determined by high performance liquid chromatography described in Fig, 5.
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Fig. 5. Chromatograms of organic acids in

Koshu wine (a), Muscat Bailey A wine
(b), and a standard solution (c).

The curves represented by dotted lines
are the chromatograms of organic acids in
Koshu and Muscat Bailey A wines which
were not treated with charcoal- They were
diluted 5-fold with distilled water and fil-
tered through a membrane filter (Gelman,
0.45 #m in pore size).

The curves represented by solid lines
are the chromatograms of Koshu wine and
Muscat Bailey A wine, which were adjusted
to pH 7.5 and treated with charcoal, and
a standard solution of organic acids (1:citric
that of acid 0.056%, 2:tartaric acid 0.05%, 3:
malic acid 0.1%, 6:acetic acid 0.1%, 4:succinic
acid 0.1%, and 5:lactic acid 0.1%)

Koshu wine (Muscat Bailey A wine)
was diluted 5-fold with distilled water and
the diluted wine was adjusted to pH7.5 with
0.1 N NaOH. To this, charcoal was
added to give a final concantration of 1
9% . The mixture was stirred at room
temperature for 30 min with a magnetic
stirrer and filtered through a Toyo No.
5¢ filter. Each filtrate (50 #1) was appli-
ed to a column of Shimadzu Gel SCR 101
H (08 X 30 cm). Organic acids were
eluted with 0.1 % phosphoric acid solution
at a flow rate of 0.5 ml/min at 50°C.
For detection of organic acids, the absorb-
ance of the effluent was read at 210 nm.
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