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Comparison of quality of Cistanche deserticola harvested in different seasons
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Abstract: Objective To evaluate the quality of Cistanche deserticola harvested in spring and autumn using intelligent sensory
combined with chemometrics methods, providing a reference for the production and quality control of C. deserticola. Methods The
chromaticity values of C. deserticola samples were measured using a colorimeter, the odor was determined using an electronic nose,
and the contents of iridoids and phenylethanoid glycosides were assayed by HPLC. The polysaccharide content was also determined.
Comprehensive analysis was performed using Pearson correlation analysis, orthogonal partial least squares discriminant analysis, and

other methods to compare the quality of C. deserticola harvested in spring and autumn. Results The primary differences in odor
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between C. deserticola harvested in autumn and spring were in nitrogen oxides and terpene components. In terms of color, the L* and
b* values of spring-harvested C. deserticola were higher than those of autumn-harvested samples, indicating brighter and more yellow
hues in spring compared to the darker color of autumn-harvested samples. In terms of texture, the hardness value of autumn-harvested
C. deserticola was significantly lower than that of spring-harvested samples, suggesting a softer texture in autumn. Significant
differences were also observed in the contents of phenylethanoid glycosides and iridoids, with autumn-harvested samples showing
significantly higher levels of geniposidic acid, loganic acid, echinacoside, cistanoside A, and verbascoside, which were 2.1, 4.1, 3.1,
3.4, and 1.4 times higher, respectively, than those in spring-harvested samples. The polysaccharide content of autumn-harvested C.
deserticola was lower than that of spring-harvested samples, but the difference was not significant. Conclusion C. deserticola
harvested in autumn is darker in color and softer in texture compared to spring, and has a higher content of the main active components,
phenylethanol glycosides and iridoids. This study provides a reference for quality evaluation of C. deserticola harvested in different
seasons.

Key words: Cistanche deserticola Y. C. Ma; harvesting season; quality; appearance traits; phenylethanoid glycosides; iridoids;

geniposidic acid; loganic acid; echinacoside; cistanoside A; verbascoside
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Fig. 1 Pictures of sliced C. deserticola harvested in autumn
(A) and spring (B)
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Table 1 Sample information of C. deserticola harvested in
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Table 2 Electronic nose sensor performance description
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Fig. 2 Response intensity curve of C. deserticola electronic nose (A) and odor radar map (B)
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Fig.3 Color histogram (A) and PCA score map (B) of C. deserticola in different seasons
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Fig. 4 HPLC fingerprints of 15 batches of C. deserticola (A) and HPLC fingerprint of mixed reference solution (B)
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Table3 Results of similarity evaluation
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Table 4 Results of linear relationship investigation
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Fig. 5 Content of main active components of C. deserticola harvested in different seasons

#5 FEFEMRSRESIY (Xts,n=3)
Table 5 Mass fraction of main active components of C. deserticola (X £ s,n=3)
Yoy JR S HU(mg-g )
AEFHKR  8-ROGETR  SHER O RMRAKE O WHEHA  BEARET  2-MEBEAEREE

QS1  1.28%+0.13 4.48+0.60 0.091+0.07 20.6410.61 4.15+0.06 5.44+0.20 6.761+0.44
QS2  0.86%0.13 6.03+0.39 0.08+0.02 25.51%0.77 5.45%0.19 4.971+0.09 4.43+0.10
QS3  1.24+£0.06 5.861+0.23 0.08+0.04 27.09£2.61 5.71%+0.04 5.9140.21 4.381+0.18
QS4  0.80%0.07 3.69+0.74 0.611+0.26 9.61+0.22 1.93+0.08 3.25+0.16 0.74+0.06
QS5  1.194£0.05 2.9940.14 0.494+0.03 19.34+£0.76  2.32%0.06 6.98+0.44 1.4040.09
QS6  0.54+0.02 2.0940.76 0.80+0.16 29.48+1.68 3.11%+0.27 6.131+0.38 1.64+0.15
QS7 0.16£0.05 0.811+0.04 0.50+0.03 16.70%+0.26 1.93+0.06 11.20+0.14 2.48+0.03
QS8  0.31£0.02 4.83+0.54 0.10+0.05 14.80*=1.24 1.64+0.11 2.831+0.26 0.54+0.14
QS9  0.15£0.07 1.04+0.26 0.29+0.10 7.87+0.19  0.87%+0.06 4.731+0.31 2.531+0.14
CS1  1.00%0.11 10.26+0.68 0.144+0.09 12.02%0.51 1.49+0.20 5.66+0.54 1.08+0.18
CS2  0.34%0.04 1.184+0.08 0.06%0.01 6.74+0.09  0.91%0.06 4.99+0.13 7.87%£0.21
CS3  0.16%0.04 1.6010.35 0.0940.06 3.03£0.19 0.42%0.15 1.954+0.26 0.71%£0.12
CS4  0.24%0.11 2.3240.96 0.11%0.08 1.69+0.33  0.37£0.34 0.67%0.20 0.8340.28
CS5  0.0940.02 4.33%0.05 0.05%0.01 4.67%0.14 1.3130.04 8.78 £0.82 3.5040.08
CS6  0.24+0.09 1.1940.06 0.03+0.01 836+0.40 0.84+0.04 2.49+0.04 3.174+0.07
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