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An Ethanol Addition Method for Analyzing Yeast Assimilable Nitrogen (Amino Acid) Levels
in Grape Juice

Akiko FUJITA", Kaori TSUKAMOTO, Tsutomu FUJII, and Nami GOTO-YAMAMOTO
National Research Institute of Brewing, 3-7-1 Kagamiyama, Higashi-hiroshima, Hiroshima 739-0046, Japan

The formol titration method is commonly used for the analysis of yeast assimilable nitrogen levels in grape juice. Recently, a
formalin-free ethanol addition method, which does not use formaldehyde aqueous solution, was developed for the analysis of
total amino acid levels in Japanese sake. In this study, we applied this method to the analysis of yeast assimilable nitrogen (amino
acid) levels in grape juice. After the addition of ethanol to neutralized grape juice sample, the mixture was titrated using a pH
meter or phenolphthalein as end point indicator. The titration values showed good correlation with the values obtained by the
formol titration method and the concentrations of total amino acids determined by an amino acid analyzer.
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Table 1 Grape juice samples used in this study.

Sample no. Grape cultivar Source Harvest year
1 Manai Hiroshima 2014
2 Riesling Hiroshima 2014
3 RichBaba Hiroshima 2014
4 Viognier Hiroshima 2014
5  Rosaki Hiroshima 2014
6  Sémillon Hiroshima 2014
7 Trebbiano Hiroshima 2014
8  Plural mixture Hiroshima 2012
9 Riesling Hiroshima 2014

10  Niagara Hiroshima 2014
11  Cabernet Sauvignon  Hiroshima 2013
12 Cabernet Sauvignon  Hiroshima 2014
13 Gros Colman Hiroshima 2014
14 Syrah Hiroshima 2014
15  Nebbiolo Hiroshima 2014
16  Cabernet Sauvignon  Yamanashi 2009
17  Cabernet Sauvignon  Hyogo 2009
18  Merlot Yamagata 2009
19  Merlot Hyogo 2009
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Table2 Comparison of grape juice titration values determined by the ethanol addition
method and the formol titration method using phenolphthalein as the indicator.

Ethanol addition method

Sample no. Formol titration method
(25mL) (20mL) (15mL) (10mL)
1 17 15 12 11 12
2 18 16 13 1.0 12
3 17 16 12 11 12
4 N.D. 16 1.0 N.D. 1.0
5 N.D. 20 16 11 17
6 N.D. N.D. 11 N.D. 12
7 N.D. 17 13 11 14

Values in parentheses indicate volumes of ethanol added after neutralization of 10 mL of

grape juice samples.
N.D. means not determined.
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Fig.1 Comparison of grape juice nitrogen levels determined by the
ethanol addition method and the formol titration method.
Seven juice samples were analyzed using phenolphthalein as
the indicator. Nitrogen level (mg/L) = 140 x titration value
(titration volume (mL) x factor of 0.1 mol/L sodium
hydroxide).
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Table 3 Comparison of grape juice titration values determined by the ethanol addition method and the formol

titration method using a pH meter.

Acidity Ethanol addition method Formol titration method
Sample no.
(tartaric acid equivalent g/L) (PH9.8) (pH9.9) (pH 10.0) (pPH 8.2)
1 33 10 10 11 12
2 8.2 13 14 15 13
3 34 1.0 1.0 11 12
4 13.0 13 14 15 1.0
5 114 14 15 17 17
6 5.8 11 12 13 12
7 9.0 15 16 17 14
8 43 13 14 15 15
9 174 20 22 23 21
10 48 19 20 22 22
1 51 21 22 24 21
12 7.1 12 13 14 13
13 125 12 13 14 12
14 135 12 13 14 11
15 18.2 13 15 16 14
16 43 05 0.6 0.6 0.3
17 6.0 04 05 0.6 05
18 6.1 0.6 0.6 0.7 0.6
19 38 0.6 0.6 0.7 0.5

pH values in parentheses indicate the end points of the titration.
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Fig.2 Comparison of grape juice nitrogen levels determined by the
ethanol addition method and the formol titration method using
a pH meter. Nineteen juice samples were titrated up to pH 9.8
in the ethanol addition method and pH 8.2 in the formol
titration method. Nitrogen level (mg/L) = 140 x titration value
(titration volume (mL) x factor of 0.1 mol/L sodium
hydroxide).
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A Ethanol addition method with an indicator
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B Formoltitration method with an indicator
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Fig. 3 Comparison of grape juice nitrogen levels determined by the ethanol addition method (A and C) and the formol titration method (B and D)
and amino acid concentrations. Seven juice samples were analyzed using phenolphthalein as the indicator (A and B). Nineteen juice samples
were titrated up to pH 9.8 in the ethanol addition method (C) and pH 8.2 in the formol titration method (D). Nitrogen level (mg/L) = 140 x
titration value (titration volume (mL) x factor of 0.1 mol/L sodium hydroxide). @, Total amino acids; O, Amino acids except proline.
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