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Characteristics Analysis of Sugar-acid Content in Fruit of
Jujube Varieties
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("Pomology Institute, Shanxi Agricultural University/Shanxi Key Laboratory of Germplasm Improvement and

Utilization in Pomology, Taiyuan 030031 ;*Academy of Forestry, Shanxi Agricultural University, Taigu 030815)

Abstract: Sugars and acids are important components that contribute to the flavor of fruit. To identify the
sugar-acid flavor indexes and analyze the compositional difference in sugar-acid flavor among jujube varieties,
as well as establish the evaluation system for sugar-acid flavor are of great significance. By taking use of 210
jujube varieties, here we measured and analyzed the contents of soluble solids, titrable acids, and sugar
components in fruit at the crisp ripening stage. The results were as follows: (1) The coefficient of variation
ranged from 9.81% - 34.70% for the 10 indexes, including soluble solids, sweetness value, and total sugar that
show smaller coefficient. The range of sucrose content varied the most, with the maximum being 84.54 times
that of the minimum. Except soluble solid and sweet-acid ratio, eight indexes, including fructose, glucose,
sucrose, total sugar, titrable acid, sweetness value, solid-acid ratio and sugar-acid ratio, were observed with the
normal distribution. (2) The fructose, glucose and sucrose significantly positively correlated with total sugar

content. A significant positive correlation between fructose and glucose content, as well as the significant
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positive correlation among total sugar, soluble solid and sweet value were observed. Titrable acid significantly
negatively correlated with solid-acid ratio, sugar-acid ratio and sweet-acid ratio. The significant correlations
among the solid-acid ratio, sugar-acid ratio and sweet-acid ratio were observed. (3) Factor analysis extracted
three main factors with a cumulative contribution rate of 91.781%. Combined with the cluster analysis of various
indexes, five indexes, including fructose, sucrose, soluble solid, titrable acid and solid-acid ratio, were
selected to evaluate the sugar-acid flavor of jujube fruit. (4) Based on the five evaluation indexes, cluster
analysis suggested five groups in 210 jujube varieties. These groups were defined as low sucrose type, high acid
type, fructose dominant type, intermediate type and sucrose dominant type, where the sucrose dominant type
contained the largest number of varieties. Collectively, the evaluation of sugar-acid flavor in jujube fruit can be
performed using the five indexes, and the application of jujube varieties by considering the sugar and acid
indexes could be desirable in production.

Key words: Ziziphus jujuba Mill.; variety resources; sugars-acid taste ; factor analysis; cluster analysis
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Table 2 Variation of jujube sugar-acid flavor indexes
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FTC: Fructose content; GCC: Glucose content; SRC: Sucrose content; TSC: Total sugars content; SSC: Soluble solids content; TAC: Titrable

acids content; SV: Sweetness value; SoAR: Solidity acid ratio; SUAR: Sugar acid ratio; SWAR: Sweet acid ratio; The same as below
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Fig.1 Distribution of jujube sugar components and sugar-acid taste indexes
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Fig. 2 Correlation analysis of sugar-acid flavor indexes in jujube varieties
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Table3 Factor analysis of jujube flavor indexes

FEPR A RERE & R AP T 5

F8#5 Index A1 Component 1 [A¥-2 Component 2 [A-¥3 Component 3
B FTC 0.315 0.827 —0.462
A A i GCC 0.306 0.807 -0.500
& 5 SRC 0.082 -0.313 0.927
SRl TSC 0.493 0.648 0.535
AL i SSC 0.383 0.376 0.571
A E R & i TAC —0.663 0.545 0.274
EHREEME SV 0.503 0.769 0.344
[E R . SoAR 0.837 -0.483 -0.106
BilR L SUAR 0.924 -0.335 -0.051
EHER L SWAR 0.938 -0.274 -0.124
FFIE(Y Eigenvalue 3.717 3.304 2.157
TR (%) Proportion 37.165 33.042 21.573
ZRTIHR (%) Cumulative proportion 37.165 70.207 91.781
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