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[Abstract] Objective: To explore the content difference of gallic acid, protocatechuic acid, catechin,
total flavonoids, and total polysaccharides in Cynomorii Herba between different producing areas and the
correlation between effective components and environmental factors. Method: Ninety-five batches of
Cynomorii Herba samples were collected from 12 major producing areas in five provinces (autonomous
regions) , including Gansu, Inner Mongolia, Xinjiang, Qinghai, and Ningxia, and the geographical-climatic
factors such as altitude, longitude and latitude, climate type, annual average frost-free period, annual rainfall,

annual sunshine hours, annual average temperature, and annual average evaporation were recorded. The content
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of gallic acid, protocatechuic acid, and catechin in Cynomorii Herba was determined by high-performance liquid
chromatography (HPLC) , and the mathematical model of the correlation between the content of chemical
components and environmental factors was optimized and established. Result: Pearson correlation analysis
showed that protocatechuic acid content in Cynomorii Herba increased with the increase in annual average frost-
free period and annual average temperature, and catechin content increased with the increase in the annual
average frost-free period, annual sunshine hours, and annual average evaporation, while total polysaccharides
content decreased with the increase in altitude. Redundancy analysis (RDA) showed that the annual average
frost-free period, annual average evaporation, annual sunshine hours, and altitude had great influences on the
content of effective components in Cynomorii Herba. Curve fitting showed that the optimal conditions for the
growth of Cynomorii Herba were as follows: altitude of 800-2 000 m, annual average frost-free period of 80-
110 d, annual rainfall of 110-300 mm, annual sunshine hours of 2 400-3 000 h, annual average temperature of
2.2-8.8 °C , and annual average evaporation of 1 700-2 500 mm. Conclusion: The content of effective
components in Cynomorii Herba is diverse in terms of producing areas and shows a clear response rule to
environmental factors. The areas suitable for growing and artificial cultivation introduction are those with high

altitude, short annual average frost-free period, low annual rainfall, large average evaporation, long sunshine

hours, and low annual average temperature.
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Table 1 Sample information of Cynomorii Herba
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Table 2 Comparison of content of effective components in Cynomorii Herba from different municipal producing areas (¥+s) mg-g
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F3 HIABERHSSESHEEFH Pearson 18X 45347
Table 3 Correlation analysis between content of effective

components in Cynomorii Herba and environmental factors
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Table 4 Relationship model and evaluation between content of effective components in Cynomorii Herba and environmental factors

KRR B Fe ik a b c d R s
MR -BER TR Y, =(a + bx)/(1 + cx +dx*)  6.84x10° -7.03x10" 7.85 -2.19%107 0.357 4 1.050 2
X/ SISES i3 v et 1.58x10 -1.89x10° -1.41 03113 25.141 1
2*6
PRI -ILER Y,=a+b cos(cx+d) 2.52x10" 1.57x10"" 3.37x107  -3.43 0.483 9 0.149 5
VTR BE TR Y,=atbxtex’+dx’ -2.17x10 5.33x10™ -3.87x107 8.83x10° 0.410 4 1.059 3
PR -EILRR  Y=atbrtex™+dy’ 2.05x10™ -2.61x107 1.92x10°  -3.47x10* 0.326 2 0.080 9
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Fig. 2 Distribution of effective components in Cynomorii Herba

with altitude and curve fitting results
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Fig. 3 Distribution of effective components in Cynomorii Herba

with annual average frost-free period and curve fitting results
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