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Classification analysis for Schisandra sphenanthera during different grades of
maturity by chemical pattern recognition approach
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Abstract: Objective To establish the simultaneous determination method of six lignans from Schisandra sphenanthera and classify the
different maturity of Schisandra sphenanthera via chemical pattern recognition approach. Methods The simultaneous determination
method was established by UPLC technology, the samples were performed by Acquity UPLC BEH Cis (50 mm X 2.1 mm, 1.7 um) and
eluted with acetonitrile and 0.1% formic acid, the flow rate was 0.4 mL/min, column temperature was 35 ‘C, and the detection wavelength
was 254 nm. The collected data were analyzed and classified by principal component analysis (PCA) and hierarchical cluster analysis
(HCA) that the Schisantherin was selected as the monitoring component. Results Six lignans were in good linear relationship with the
linear range 1.257—156.250 pg/mL (r < 0.999); Moreover, the RSD values of the repeatability, stability, and precision test were all less
than 3%. According to the variation of main components in different grades of maturity, six different grades of maturity of S. sphenanthera
were divided into three groups: 60%-mature sample, 70%-mature sample, and mature sample. Conclusion Cluster analysis based on
UPLC technology and PCA joint analysis method are simple, rapid, sensitive, and accurate, which provides technical support and scientific
basis for the selection of quality control and harvest time.
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Fig.1 Six different grades of maturity and mixed sample of Schisandrae Sphenantherae
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Table 1 Linearity, regressions coefficents, linear range, limit of detection, limits of quantification of six lignans

&Y L FHR R EL LMEERE/(ugmL™")  LOD/(ug'mL™") LOQ/(ug'mL™)
kT B Y=2.392 1 X105 X+1 098.3 0.999 5 2.48~19.80 0.16 0.82
hRFEEL Y=527X108 X+3 041.7 0.999 5 1.26~12.57 0.06 0.11
Bl sk N Y=5.025 9X 10° X—64 935 0.999 6 31.80~159.00 0.06 0.17
Bl e oy N Y=6.727 2X10° X—2 888 0.999 6 1.39~11.14 0.16 0.80
FRT e Y=2.671 3X 10 X—72 586 0.999 6 31.25~156.25 0.01 0.13
ARTFEE 4 Y=2.152X10° X—32 028 0.999 5 25.00~125.00 0.01 0.11
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Fig. 2 2D overlay chart of hybrid reference substance and

six different grades of maturity and mixed sample of S.

sphenanthera
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“The blue scatters in the scores plot represent fruit full maturity period, red

scatters represent 40%—60% maturity period and immaturity period, green scatters represent more than 70% maturity period
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Fig. 3 HCA and PCA analysis of results of six different grades of maturity and mixed sample of S. sphenanthera
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Fig. 4 Content of six kinds of lignans in six different grades of maturity and mixed sample of S. sphenanthera
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