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Abstract: Objective: This study aimed to establish UPLC method
for simultaneous determination of seven kinds of saponins in Pa-
nax japonicus and evaluate its quality combined with chemomet-
ACQUITY UPLC BEH Cis column

rics analysis. Methods:

(2.1 mm>X 100 mm, 1.7 pm) was used, and the mobile phase
was water (A)-acetonitrile (B) with gradient elution. The flow
rate was 0.4 mL/min, at 30 C, and the injection volume was
1 pL detected 203 nm. Cluster analysis, principal component a-
nalysis (PCA) and quality fluctuation analysis in chemometrics
were used to identify the content determination results, in order
to analyze the similarities and differences between Panax japoni-
Results:

cus in different regions. Seven saponins ( ginsenoside
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Rg) . ginsenoside Re, ginsenoside Rb;, chikusetsusaponin V ,
chikusetsusaponin [V, chikusetsusaponin [V a and pseudoginsen-
oside RT;) had good linear relationship within the approved
range (R?2>0.999 4). The average recovery rate was 99.00% ~
104.37%. The contents of ginsenoside Rg;, Re, Rb;, chikuset-
susaponin V, [V, [V a and pseudoginsenoside RT; were 0.21 ~
18.85. 0.59~2.82, 1.25~8.12, 59.14~97.16, 22.21~47.19.
15.97~32.66 and 0.07~34.09 mg/g, respectively. According to
the results of cluster analysis and principal component analysis,
nine batches of P. japonicus samples were divided into three cat-
egories: S6 was classified as I; S3, S7 and S8 were classified as
II, and S1, S2, S4, S5; S9 were classified as III. The quality
fluctuation analysis showed that the contents of ginsenoside Rg;
and pseudoginsenoside RT) fluctuated greatly. Conclusion: Simul-
taneous determination of seven saponins in P. japonicus by
UPLC combimed with chemometrics comprehensive evaluation
could be used for quality evaluation of P. japonicus.

Keywords: Panax japonicus C. A. Mey; regions; UPLC; sapo-

nins; cluster analysis; principal component analysis
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Figure 1 HPLC chromatograms of mixed reference solu-
tion, sample solution of Panax japonicus
and blank
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Table 2 Regression equation and linear range of seven

index components

WA GRS R AIEER/
(pg e mL™D)
}\Z‘j!i‘fﬁ: Rg y=1002.5x—1 337.8 0.999 9  20.000~200.000
AZEF Re y=1109.924—377.5 0.999 8 13.720~137.200
ANZHBAF Rby y=763.95x—1 384.1 0.999 4  20.400~204.000
SRV y=1792.09x—4 111.7 1.000 0 300.000~3 000.000

BAZSEH RT) y=748.490—9 594.4 0.999 4  88.000~880.000

FHZREN  y=910.220—8 891.1 0.999 7 140.000~1 400.000
PAizmtiVa  y=738.73x—309.0  0.999 7 160.000~1 600.000
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Table 3 Spike-and-recovery experience of seven

index components (n=5) %

% REcnliE RSD
ANZ B Rg 100.17 0.80
ASBAF Re 100.01 1.48
ANZ BT Rby 100.71 1.50
BRI v 99.00 1.12
BAZ BT RT, 100.63 0.98
N E 125 B% 101.05 2.23
355814 IVa 104.37 1.14
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Table 4 Determination average results of different batches of Panax japonicus samples (n=3) mg/g

Fefh AZRFRe AZEFRe AZEERb MHZREEV BAZEZHRT MHZEEN 22 ENa
S1 2.76 2.00 1.25 59.14 0.07 30.65 17.24
S2 1.93 2.67 3.23 89.51 0.11 26.94 15.97
S3 0.21 0.59 3.85 97.16 0.38 34.58 29.80
S4 2.96 1.88 2.19 68.22 0.07 22.21 17.33
S5 2.19 2.82 2.99 52.65 0.13 29.43 18.58
S6 18.85 2.49 8.12 42.91 34.09 28.40 17.22
S7 6.02 1.70 6.22 69.87 22.76 34.66 32.66
S8 6.03 1.71 5.84 69.47 22.63 34.52 32.62
S9 1.73 2.38 2.51 66.85 0.11 47.19 15.76
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Figure 2 Radar images of seven saponins in different batches of Panax japonicus samples
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Figure 4

Detritus diagram of principal component analysis

of Panax japonicus from different habitats
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Figure 6 Box-chart plot of seven components of

Panax japonicus sample
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