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Effect of salt stress on different components of Glycyrrhiza uralensis
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Abstract: Objective To investigate the effect of salt stress at different concentrations on the accumulative contents of glycyrrhizic
acid and five components and their correlations. Methods Annual Glycyrrhiza uralensis cultivated in the plastic flowerpot was
treated with salt at different concentrations (3, 6, and 9 mg/mL). The contents of glycyrrhizic acid, total sugar, crude protein, crude
fiber, crude fat and ash were determined after 35, 70, and 105 d treatment. The proportional relationships of five components and the
correlation of glycyrrhizinic acid and five components were analyzed. Results On 70 d after the treatment of 6 and 9 mg/mL salt
solution, the glycyrrhizic acid content was extremely higher than that in control group. Crude protein in the treatment groups of 6 and 9
mg/mL salt solution increased significantly compared with that in control group. While total sugar content decreased significantly
compared with that in control group. On 105 d, crude fat content in the treatment group of 9 mg/mL salt solution was extremely higher
than that in control group. And on 70 and 105 d, the crude fat proportion in the treatment group of 9 mg/mL salt solution was extremely
higher than that in control group, while the total sugar proportion was extremely lower than that in control group. The correlation
analysis showed that glycyrrhizic acid content had a positive correlation with the content of crude fat and ash, while had a negative
correlation with total sugar on 70 and 105 d. Conclusion The accumulation of glycyrrhizic acid is closely related to proportion of
crude protein, total sugar , crude fat and ash content. The proper salt stress could stimulate sugar metabolisms and accelerate the
decomposition of the substance. All of these could promote the secondary metabolism and make the formation and accumulation of
glycyrrhizic acid.
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Fig.1 Chromatograms of glycyrrhizic acid reference

substance (A) and G uralensis sample (B)
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Fig.2 Effects of salt stress on accumulative content

of glycyrrhizic acid in G uralensis
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Fig. 3 Effects of salt stress on total sugar of G uralensis
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Fig. 4 Effects of salt stress on crude protein of G uralensis
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Fig. 5 Effects of salt stress on crude fat of G. uralensis
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Fig. 6 Effects of salt stress on crude fiber of G. uralensis
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Fig. 7 Effects of salt stress on ash of G. uralensis
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Table 1 Effects of salt stress on sum of five components

in G. uralensis

5 PP oy R R/ %

AbEE
35d

70d

105d

3 mgmL "' NaCl 56.27+3.27
6 mg'mL ™' NaCl 55.9442.70
9 mg'mL~' NaCl 56.28+3.67
CK 55.50+3.10

59.91+1.85
60.87+1.30
59.77+£2.99
59.28+5.13

64.621+3.26
65.80+4.36
65.56+1.70
64.71+2.09
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Table 2 Effects of salt stress after 70 d on proportional relationships of five components in G. uralensis

A B FARIE /% K5 1% LA /% FLET4E/% S Y%
3mgmL ' NaCl  4.50£0.24b 6.124+0.73 a 17.32+1.22a 31.93+3.01a 40.13+£2.30a
6mgmL ' NaCl  4.94+0.39 ab 6.65+0.53 a 18.67+0.43 a 31.77+2.16 a 37.97+1.94a
9mgmL ' NaCl  5.62+0.89a 7.05+0.67 a 19.58+1.83a 33.79+123a 33.944+2.42b
CK 432+0.64b 6.204+0.42 a 17.25+1.24a 33.94+242a 40.60+£2.17 a

AR FRER R ZEIE 5% R E AT, R

Different lowes case letters indicate significances at 5% level, same as below

F*3 EPMBALEE 105 d W HE 5 #LES LLEIXRBIFM
Table 3 Effects of salt stress after 105 d on proportional relationships of five components in G. uralensis
Ak HUTE /% K53 1% ML /% FLET /% B %
3 mg:mL™" NaCl 5.61+034b 5.961+0.18 a 18.86+1.79a 33.84+3.76 a 35.73+2.20a
6 mg:-mL " NaCl 6.04+0.86 b 6.09+0.39a 19.22+0.81a 34.07+243 a 34.58+1.79 ab
9 mg:mL " NaCl 7.12+0.40a 6.33+0.51 a 20.46+1.19a 3498+3.35a 31.10+3.59b
CK 5431043 b 591+036a 18.56x2.0la 3291t4.18a 37.19+3.00 a
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Table 4 Correlation analysis of glycyrrhizinic acid and five components after salt stress for different days (n=15)
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