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Correlation between the contents of various constituents and the grade in quality
assessment of wine.

YosHmMI HASHIMOTO, KATSUNORI SHIGA,

and KENTARO T ANAKA

T AKAHIRO NOMURA,

The contents of minerals (Na, K, Ca, Mg), heavy metals (Cu, Zn, Mn, Fe),
total nitrogen, and six organic acids were compared among different table wines
which had been graded by tasting in the Wine contest. The correlation coeffi-
cients between the analytical results (some data were taken from “ Report of
the Institute for Wine and Food Technology, Yamanashi Prefecture” by cour-
tesy of the institute) and the grade by sensory evaluation in the contests
were computed.

In the dry white wines (WOD, WND),
was found between the grade in the contest and the content of K, Zn, Mn, and
total nitrogen as well as the color of the wine (ODg39, 0D430). However, a
negative correlation was found between the tartaric acid content and the grade

a significant positive correlation

of wine, except in the case of old red wines / ; those wines containing higher
levels of tartaric acid (WOD, WND, WNS, RN) received higher grades. Also
a somewhat common pattern in the contents of citric, tartaric, malic, lactic,

and acetic acids was found among the quality wines.
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Table 1. Wines graded in the 6th and 7th contests.
Wines Sugar No. of wines graded®
Color  storagel) content 2) Sign 6th (1976) 7th (1977)
A B-C A B:-C
White Old Dry WOD 14 18 4 12
Sweet WOS 14 5 8 4
New Dry WND 12 14 4 11
Sweet WNS 12 7 5 6
Red Old RO 15 13 6 6
New RN 8 12 5 11
Total 75 69 32 50

1) oud

: Stored for more than one year.

New : Stored for less than one year, i.e., belonged to the 1975 or 1976 vintage.

2) Dry : Under 4g/y. Sweet

Over 4 g/,l

3) Grading was carried out by a 5 point system according to the over-all impression
of different wines by 21 (6th) or 24 tasters (7th).

Table 2.  Assay conditions for organic acids by
high performance liquid chromatography.

Column 8mm (id) X 500 mm
Col. temp. 60 C
Packing material Hitachi custom ion-exchange resin #2618
Eluent - 1% H3PO4/ H,0
Flow rate 1 ml/min.
Pressure 15kg / cm

Detector

UV (210nm), 0.16 AUFS
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Correlation coefficients between the contents of mineral and heavy metal

Table 3.

and the grade in quality assessment.

Minerals Heavy metals

Sign No. Na K Ca Mg Cu Zn Mn Fe
WOD 32 0.039  0.05 -0.090 0.129 0.139 0.351%* 0.496**-0.276
WO0S 19 0.057 0.336 -0.012 0.379  0.261 0.364 0.171  0.104
WND 26 0.200  0.449% 0.023 0.092 -0.023 0.347  0.478* 0.185
WNS 19 0.276  0.203  0.034 -0.355 -0.229 0.085 0.186 -0.501%
RO 28 -0.347  0.347 0.289 -0.336 0.265 -0.167  0.081 0.320
RN 20 -0.151 -0.119  0.243 -0.114 -0.216 0.001 -0.387  0.453%*
% % Significant at 1% level.

* Significant at 5% level.

Table 4. Correlation coefficients between various component?) and the grade in
quality assessment.

Wines o Total Ext. Alcohol  SO;F  ODsx  OD o
Sign Nitrogen

WOD 32 0.432%  -0418*% -0123  -0.212 0.642 %%  0.559%
WOS 19 0.149 -0.086 0.132 0.395 0.248 -0.055
WND 26 0.436*%  -0.295 0.020 -0.286 0.728 ¥*  0.730 **
WNS 19 -0.036 -0.452%  0.389 0.217 0.317 0.316
RO 28 -0.333 0.087 0.169 0.174  -0.313 -0.358
RN 20 -0.047 0.181 0.309 0.307 0.071 ~ -0.017

* % Significant at 1% level.
* Significant at 5% level.

a) Analytical data (except total nitrogen) of individual wine were taken from

the literature 5).
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Fig. 1.

ordinary (B-C class) wines (each 3 samples).
C : Citric acid, T : Tartaric acid, M : Malic acid, L : Lactic acid, A : Acetic

acid.
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Table. 5.  Correlation coefficients between organic acid contents and the grade
in quality assessment.
Wines . Organic acids
Sign No. Citric Tartaric Malic Lactic Acetic
-WOD 16 -0.246 -0.586 % -0.315 -0.100 0.503 *
WOS 12 0.459 -0.437 -0.017 0.278 -0.566 *
WND 15 0.268 -0.534 % 0.341 0.243 ~0.252
WNS 11 -0.026 -0.497 0.063 0.480 0.072
RO 12 0.552% 0.298 0.546 * -0.390 0.203
RN 16 -0.192 -0.509* 0.093 0.168 0.534 %
* Significant at 5% level.
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