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Abstract: [Objective] The aim of this study was to reveal the correlation between amino acid composition and fruity ester
production during fermentation of spine grapes, so as to provide the theoretical guidance for aroma enhancement fermentation of
spine grape wine. [ Method] A spine grape variety, Xiangzhenzhu, was used to conduct alcoholic fermentation with Saccharomyces
cerevisiae, and Cabernet Sauvignon grape was served as control. During fermentation, sampling was carried out every 24 h to
analyze the concentrations of amino acids and esters by using HPLC and GC-MS, respectively. Furthermore, the mathematical
relationship between these two parameters was analyzed by Pearson correlation analysis. [Result] Total content of amino acids
(except proline) in spine grape was 3 folds higher than that in Cabernet Sauvignon grape, with 2.4, 2.2, 4.2, 7.7 and 3 folds for
aspartic acid, valine, glutamic acid, y-aminobutyric acid and arginine, respectively. However, the content of alanine, phenylalanine

and isoleucine in spine grape only accounted for 10%, 35% and 20%, respectively. Compared with Cabernet Sauvignon, fermentation
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with spine grape only produced 55%, 11% and 69% in the concentrations of acetates, short-chain fatty acid ethyl esters, and

medium-chain fatty acid ethyl esters, respectively. Pearson correlation analysis further showed that the correlation coefficient

between alanine, phenylalanine, isoleucine and acetate, fatty acid ethyl ester was 0.552-0.837 during fermentation with spine grape,

which was significantly lower than that of Cabernet Sauvignon. This might be related to low content of fruity esters in spine grape

wine. [ Conclusion] Low content of alanine, phenylalanine and isoleucine could negatively affect ester productions during alcoholic

fermentation.
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Table 1 Concentration of amino acids in grape must (umol-L™)

AHEER DN K] %
Amino acid Cabernet Sauvignon Spine grape
grape

RETR Asp 11.7+2.6b 28.1+4a
B4R Glu 14.9+0.2b 63.4+18a
FER Arg 273.2+1.5b 814.7+33.8a
% Pro 10868.6+108a 1316.4+79.4b
-2 TR GABA 59.9+0.5b 463+3.2a
W Ala 48.1+4.4a 5+0.1b
4HATR Val 14.3+0b 31.6£0.6a
HHER Met ND ND
LR e 37.6+2.5a 7.56:+0.5b
FER Leu ND ND
{58 Trp ND ND
N2 Phe 15.4+0.9a 5.4+1b
M8 Tyr 21.1+0.4a 16.9+1.2ab
MR IR Total amino acids 11350.4+100a 3727.8+59.8b
MEHEERE (BRI 481.8+11b 2411.4+52.9a

Total amino acids (except Pro)

B A T IEERR A 22, AN FVNE F-RE R I 5 K 5607 2 5 1 s
FEAR I BV TE R AR (P<0.05); “ND” KoxAfit. TR

Data are mean values of two independent experiments + standard deviation.
Mean values displaying different letters within each row are significantly
different according to the One-way ANOVA at 95% confidence level. “ND”
means “Not detected”. The same as below
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x4 ERABIRETRERS ABEELYRMEXERY

Table 4 Pearson correlation coefficients between amino acids and esters during alcohol fermentation

il &Y MR REAW  BER Wal TR SEmR WaER el ANER
Variety Compound  Total amino acid Asp Glu Arg GABA Val Ala Ile Phe
JREZ R LI -0.919 -0.865 -0.810 -0.910 -0.848 -0.750 -0.946 -0.764 -0.978
Cabernet Acetates
Sauvignon  FEHENGIHRE £ R -0.875 -0.831 -0.754 -0.858 -0.791 -0.695 -0.961 -0.705 -0.945
SCFAEEs
THEENR IR £ TR -0.825 -0.736 -0.762 -0.833 -0.796 -0.689 -0.733 -0.716 -0.876
MCFAEEs
HAbWEE -0.505 -0.419 -0.612 -0.541 -0.593 -0.591 -0.139 -0.607 -0.378
Other esters
Gl LIETE -0.873 -0.927 -0.889 -0.888 -0.976 -0.821 -0.837 -0.738 -0.694
Spine grape  Acetates
FIBENE VIR L0 -0.864 -0.929 -0.913 -0.886 -0.970 -0.759 -0.805 -0.791 -0.661
SCFAEEs
PR IR 2.1 -0.750 -0.721 -0.892 -0.869 -0.745 -0.669 -0.794 -0.552 -0.569
MCFAEEs
HoAh e -0.399 -0.331 -0.571 -0.558 -0.298 -0.500 -0.370 -0.178 -0.216
Other esters
3 "L'd-i,/t\’ ﬁ@&?\ /\/ﬁﬁﬁ\ *%ﬁ@é\ Y'g&%j—‘@é\ ég)ﬁ\/éj\‘@\ E%
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