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Analysis of Organic Acids in Wines by High Performance
Liquid Chromatography using a Continuous-Flow, Dual
Spectrophotometric Detection System

Koxrr Yoxorsurka, Tosmmmme Matsupo, and Nakako Nismino

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

Organic acids in 11 Koshu white wines and 11 Muscat Bailey A red wines produced in
different years were analyzed by continuous—flow high performance liquid chromatography
(HPLC). Two spectrophotometric detection methods were used in sequence, the first
measuring ultraviolet absorbance at 210 nm and the second, after development with
bromocresol purple, measuring visible absorbance at 430 nm. The wines were treated with
1 94 charcoal at pH 7.5 prior to HPLC.

It was not possible to analyze succinic acid using ultraviolet absorption at 210 nm as
the detection method. This was due to the presence of unknown substances in the wine
which were also absorbed at 210 nm and eluted in the same position as succinic acid.
Similarly, using bromocresol purple, experimental values for malic acid were also fairly
lowered due to unknown substances in the wine which were eluted in the same position as
malic acid and may have interfered with color development with the malic acid. However,
the experimental values obtained by these two detection methods for organic acids other

than succinic acid and malic acid were not considerably different.
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Fig. 1. Flow diagram of the system for orgnic acid oshromatography.
1) eluent reservoir (0,029 perchrolic acid, 2) eluent pump
(flow rate, 0.4 m//min), 3) pulse damper, 4) autosampler,
5) oolumn oven (53°C), 6) chromatographic column (4 mm X 15
cm, Shimadzu gel SCR 101H), 7) spectrophotometer (210 nm),

8 ) spectrophotometer (430 nm), 9) mixing coil (0.3mm X 1m),
10) back pressing coil (0.1mm X 2m), 11) pulse damper,

12) reagent pump (flow rate, 0,4 m//min), 13) reagent reservoir
(aqueous solution containing 0.0002 M bromocresol purple and 0,008
M acid sodium phosphite), 14) recording computer,
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Fig. 2. Typical chromatogram of a standard mixture of organic acids
(25 pg of each organic acid). Chromatographic conditions are
given in Fig. 1 and text.
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Fig. 3. Standerd curves of organic acids.
Organic acids were detected by the method using development with

bromocresol purple.
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Table 1. Charcoal treatment of standard organic acid solution.

Control pH when treated with charcoal
Standard organic acids (No treatment charcoal) .
(Expressed as tartaric acid) No pH adjustment pH 7.5

Ultraviolet (210 nm)

Tartaric acid 1,000 0,877 1.036

Malic acid 0. 484 0,415 0,503

Citric acid 0,538 0.272 0. 556

Lactic acid 0.29 0.215 0,287

Acetic acid 0,347 0. 326 0. 368

Succinic acid 0, 337 0.215 0,344
Development with bromocresol purple (430 nm)

Tartaric acid 1,000 0.835 1,011

Malic acid 1,016 0.857 1,022

Citric acid 0. 867 0,419 0,861

Lactic acid 0,570 0, 540 0, 553

Acetic acid 1,214 1,19 1,247

Succinic acid 1.093 0,755 1.126

A standard mixture of 20 ug of each organic acid was treated with charcoal at pH 7.5 according
to the method described by Yokotsuka et al’’>, The values are expressed as relative peak areas where
the peak area for 20 pg tartaric acid is set at 1.0,

Table 2. Analysis of organic acids in Koshu white wine as detected by ultraviolet absorption
and, after development with bromocresol purple, visible absorption.

Peak area (Arbitrary units)

A B (o} C-A
Standard organic acids Wine A+B
(10 pg each) 10 )

Ultraviolet (210 nm) ( x 1000)
Citric acid 116 22 137 21
Tartaric acid 216 605 822 606
Malic acid 105 242 336 231
Succinic acid 72 96 98 26
Lactic acid 62 6 65 3
Acetic acid 84 19 97 13
Development with : ( x 1000)
bromocresol purple (430 nm)
Citric acid 162 43 203 41
Tartaric acid 191 619 803 612
Malic acid 193 453 618 425
Succinic acid 212 60 273 61
Lactic acid 104 17 113 9

Acetic acid 235 64 306 17
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Table 3, Analysis of organic acids in white table wines from Koshu grapes.

Year of

production Citric acid Ta(ritamc Malic acid Succinic Lactic acid Acetic acid Total

aci acid

Ultraviolet (210 nm) ‘

(g/100 ml) ‘
1975 0.074 0.199 0. 339 0. 450 0.035 0.013 1,150 \
1976 0.036 0.221 0.259 0.149 0.016 0.047 0.778 ‘
1977 0.041 0. 255 0,243 0.19 0.035 0. 046 0. 796
1978 0,042 0,251 0.179 0.142 0.023 0,033 0. 680 {‘
1979 0.007 0,231 0,155 0. 146 0. 027 0. 056 0.592 ‘ ‘
1980 0.008 0.231 0,248 0.122 0. 008 0.043 0. 660 “
1981 0,013 0.296 0, 246 0.118 0,016 0.032 0.721 [
1982 0.038 0. 269 0,210 0.121 0,014 0. 040 0, 692 [i‘
1983 0.040 0. 255 0,194 0.117 0. 036 0.078 0.720 |
1984 0. 036 0. 316 0, 147 0. 109 0. 005 0,032 0. 645 I
1985 0, 040 0, 246 0.270 0. 140 0.012 0,045 0,763
Development with dromocresol purple (430 nm) ‘ ‘
(g/100 m?) | ‘
1975 — 0.250% 0.111 0.045 0,033 0,024 0. 440 ’
1976 0.029 0, 200 0,140 0. 065 0,005 0,027 0. 461
1977 0.035 0,208 0,140 0.071 0.013 0,027 0,494
1978 0.035 0.228 0.088 0.046 0.006 0.023 0.426 |
1979 — 0, 233* 0.107 0.054 0.016 0,043 0,452 ‘
1980 — 0, 242% 0.148 0.039 0. 009 0.039 0.477 \;
1981 0.030 0.285 0.214 0.030 0.007 0.035 0.601 ‘
1082 — 0. 277* 0. 205 0.038 0.016 0.041 0.577 ‘
1983 — 0. 257* 0.177 0.277 0.031 0. 066 0.538 : ‘
1984 0.030 0.299 0.149 0.037 0,007 0.029 0. 551 ‘
1985 0.031 0,221 0,144 0. 056 0. 006 0,028 0. 486 |

* These values also inclued citric acid.
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Table 4. Analysis of organic acids in red tadle wines from Muscat Bailey A grapes.

Year of

ettt Citric acid Tartaric ~ Malic acid Su((:icmlc Lactic acid Acetic acid Total

aci

Ultraviolet (210 nm)

(g/100 mZ)
1975 0.074 0.199 0.339 0.450 0.075 0.013 1.150
1976 0. 080 0. 203 0.436 0. 554 0. 062 0.015 1.135
1977 0.047 0.168 0.181 0.443 0. 155 0.013 0. 964
1978 0. 040 0.180 0. 304 0. 376 0.024 0.018 0. 942
1979 0.012 0. 140 0.051 0. 289 0. 343 0,044 0.879
1980 0.047 0.152 0.312 0. 440 0.042 0.017 0. 980
1981 0.037 0. 146 0.067 0.411 0. 359 0.032 1.022
1982 0.049 0.187 0.320 0.341 0.037 0.010 0.914
1983 0.027 0.197 0,241 0. 348 0.078 0,023 0.914
1984 0.079 0.221 0.325 0.428 0.074 0.018 1.145
1985 0. 000 0.227 0. 068 0. 330 0.270 0.040 0. 935
Development with bromocresol purple (430 nm)
(g/100 ml)

1975 0. 066 0.181 0.241 0.095 0. 059 0.021 0. 661
1976 0.068 0.176 0.312 0.074 0.038 0.020 0. 688
1977 0.061 0. 180 0, 140 0.091 0. 160 0.021 0. 653
1978 0. 046 0.198 0. 265 0.082 0,038 0.026 0.675
1979 0.006 0.201 0,012 0.117 0. 355 0.046 0.731
1980 0.057 0.199 0. 289 0.110 0.043 0.024 0.722
1981 0. 045 0. 166 0,020 0. 090 0. 382 0. 035 0.738
1982 0. 054 0.224 0. 303 0. 059 0. 038 0.017 0.69%
1983 0,034 0,224 0,214 0.073 0,073 0.030 0,678
1984 0.071 0,193 0, 222 0.121 0.046 0.029 0. 682

1985 0.000 0.233 0,000 0,074 0. 250 0,043 0.600
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Table 5, Titratable acidity and pH of white table wines from Koshu
grapes and red table wines from Muscat Bailey A grapes.
White wines Red wines

Year of
ducti Titratable acidity Titratable acidity

procuction (as tartaric acid) pH (as tartaric acid) pH

(g/100 ml)

1975 0.574 3,19 0.610 3.7
1976 0.582 3,21 0. 653 3,70
1977 0. 584 3.25 0,578 3.85
1978 0.522 3.26 0.629 3.85
1979 0,520 3.31 0. 559 3.88
1980 0. 609 3.18 0.715 3.62
1981 0.7%4 3.07 0. 601 3.76
1982 0.704 3,06 0,701 3.51
1983 0.614 3,14 0. 608 3.66
1984 0.622 3.08 0. 700 3.56
1985 0. 525 3.28 0, 482 3.87
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