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Abstract: Objective To develop a method for quantifying the bioactive compounds belonging to the types of flavonoids and
phenolic acids in the herb of Synotis solidaginea, and to assess the quality of this herbal samples among different cultivating areas
and plant parts. Methods An HPLC method was developed to quantify the amounts of eight bioactive compounds, i.e. rutin,
hyperoside, isoquercitrin, nicotiflorin, astragalin, chlorogenic acid, isochlorogenic acid A, and isochlorogenic acid C in this herb. A
total of 19 herbal samples were collected from Tibet, Sichuan, and Qinghai in China. The whole plant was divided into three parts
including stem, leaf, and flower. The amounts of the eight bioactive compounds in these samples were quantified. Principal
component analysis (PCA) was used to compare the bioactive compounds in this herbal samples among different cultivating areas,
various plant parts and same plant parts collected from different cultivating areas. Results The eight peaks of these bioactive
components were separated well within 40 min. The recoveries of the eight compounds were 96.3%—104.9%. The total amount of
three phenolic acids in 19 herbal samples was 2.77 folds of five flavonoids. The content of chlorogenic acid was the highest in
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phenolic acids (9.74 mg/g). The highest content among flavonoid compounds was rutin (3.65 mg/g). Both the content of
bioactive components and the result of PCA indicated that the quality of herbal samples collected from Daofu of Sichuan was
best among the three cultivation areas. Comparing the total amounts of eight bioactive compounds among the three parts of
this plant, leaf was top one accounting for 59.15%—65.61%, flower was second accounting for 30.52%—34.31%, stem was
third only accounting for 3.9%—5.7%. More amount of hyperoside was found in flowers, whilst the other seven components
were found in high levels in leaves. Conclusion The developed method is accurate to quantifying the levels of five flavonoids
and three phenolic acids in this herb and can be used to assess its quality. The leaves and flowers of this herb contain high
amount of bioactive components. This herb should be harvested during flowering and flourishing leaves. Moreover, the leaves
and flowers should be prevented from lost for quality assurance.
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Table 1 Cultivating areas and collecting time of samples of
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Table 2 Linear ranges of eight bioactive compounds

D% EY ey R2 LR SEE/ (ug-mL™)
2R R Y=117.48 X—0.438 2 0.999 9 20~1000
T Y=301.36 X—0.775 3 0.999 9 8~400
Ko 54 Y=370.63 X—0.169 2 0.999 9 4~200
e Y=435.78 X—0.233 4 0.999 9 4~200
JETEE Y=286.5X—0.123 8 0.999 9 2~100
SRR A Y=131.09 X—0.197 6 0.999 1 20~1000
BRIH Y=418.35 X—0.038 7 0.999 9 2~100
SRR C Y=133.33 X—0.086 9 0.999 1 6~300
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Table 3 Contents of eight bioactive compounds in samples of S. solidaginea from different cultivating areas (n=2)

B Hl(mg g™

==
W AT espk RWEE e Lo SER REERA FEERC AR
1 2.08 0.79 1.31 0.75 0.50 7.17 4.26 1.62 18.48
2 3.53 2.23 1.58 1.03 0.47 12.06 9.87 2.34 33.12
3 2.80 255 2.30 1.48 0.97 17.92 19.46 5.03 52.58
4 2.88 0.88 0.31 0.59 FA H 8.35 7.07 1.79 21.88
5 2.62 2.72 1.89 1.29 1.04 12.99 17.05 3.74 43.34
6 1.98  RiEH 0.26 0.67 KA H 6.06 4,01 1.14 14.11
7 4.02 1.26 0.81 0.77 FAs 10.69 6.40 2.18 26.12
8 452 1.13 0.91 0.92 FAs 14.26 7.29 2.52 31.56
9 6.00 1.65 0.87 0.61 FAs 13.48 8.96 2.34 33.92
10 5.34 2.45 0.85 0.87 FeAd 15.34 11.97 3.20 40.02
11 4.69 1.51 0.57 0.50 A 8.19 8.55 2.14 26.16
12 6.57 1.81 0.91 0.90 A 8.81 12.20 3.06 34.26
13 1.21 1.30 1.17 0.84 0.63 9.41 9.56 1.81 25.94
14 1.25 1.40 1.50 1.45 1.19 14.41 15.34 4.49 41.03
15 1.27 1.48 1.45 0.67 0.52 8.50 8.46 1.62 23.98
16 1.08 1.14 0.80 0.83 0.45 5.89 3.05 0.43 13.67
17 1.68 1.51 1.05 1.14 0.64 10.28 2.86 0.81 19.96
18 0.62 0.87 0.56 0.30 0.21 3.99 2.25 0.32 9.13
19 491 2.43 3.33 1.76 1.10 16.08 12.47 3.76 45.83
FHME 3.65 1.36 1.26 0.79 0.34 9.74 8.57 2.25 27.98
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Table 4 Average contents of eight bioactive components in samples of S. solidaginea from different cultivating areas

FiE T HU(mg g )
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Fig. 2 Comprehensive score chart of principal component

analysis of bioactive compounds in S. solidaginea from
different cultivating areas
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#=5 NIEEEHAEHMUSHEIHNEE (n=3)
Table 5 Contents of eight components in various plant parts of S. solidaginea (n=3)

JiEHU(mg g )

W e U RWRE WEE BSRE GRM RRRRA  RRRRC AR
2 4.80 4.10 4.92 2.86 231 4255 30.28 1065 10254
b2 1.90 9.68 1.09  EKfH A 8.61 11.34 1.60 34.22
E3 0.53 A K KEH A HH 2.92 0.72 A 417
3 5.44 3.74 4.87 2.74 2.05  40.06 28.38 9.54 96.82
bia 1.30 12.97 130 Ri&H Ao 9.06 1153 1.83 38.00
= 0.88 EN A P N i B S/ 04 Ao 3.58 0.76 0.19 5.42
4 3.87 1.30 3.00 2.23 230 2752 22.85 6.28 69.36
i 1.02 12.67 162  Fi&H Ao 9.56 15.74 3.25 43.86
E3 0.47 KA KEEH  KEH KA 4.69 1.43 0.22 6.80
5 9.16 0.62 1.93 4.41 1.24 9.06 13.17 2.27 41.86
pia 2.46 9.99 072 KA A 4.99 8.67 1.57 28.4
E3 0.49 KA RKEEH R A H 0.83 0.45 AAG H 1.77
8 13.11 0.61 2.45 3.06 AR 3647 17.22 8.12 81.05
¥ 2.99 9.12 2.04 0.51 A 13.93 13.05 2.28 43.93
= 0.62 KA RKEEH R A H 3.57 0.81 0.13 5.14
9 M 18.20 0.60 2.41 2.82 Kt 3046 29.10 9.29 92.89
1% 4.30 14.96 3.00 R AE 13.19 19.46 2.67 57.58
E3 1.23 KA RKEEH R ARA 4.48 0.86 0.25 6.82
10 14.36 FAor 2.42 2.86 ARAH 3354 30.64 9.47 93.29
1% 2.27 10.21 0.87 0.59 A 1361 18.64 3.66 49.86
E 1.53 A H KiaH  RKEH ER o 6.55 0.93 0.23 9.25
1 12.10 AAG 1.31 1.49 R 2177 16.29 5.69 58.65
1t 3.65 7.44 1.05 0.47 Ao 9.74 16.99 3.23 42.56
ES 0.82 AH AH REEH A H 4.70 2.24 0.45 8.21
12w 17.78 KA 217 2.34 A 2751 25.72 7.80 83.31
% 2.99 8.96 1.25 0.48 A 1.27 17.88 2.58 35.40
E3 1.36 A H K RKEH FA H 5.60 1.80 0.26 9.02
16 1.60 1.47 1.28 1.76 0.96 9.80 458 0.82 22.27
1 0.89 2.99 078  FH Ao 8.20 7.63 0.78 21.28
% FAd H A H K RKEH ER o 2.18 0.32 A H 2.50
17 3.03 2.43 1.94 2.07 110  19.36 4.30 1.55 35.77
1t 0.53 2.12 0.34 K A i 8.31 5.44 0.59 17.33
% RKiEH AT H A AR At 2.96 0.67 FAR H 3.63
18 1.42 1.96 1.20 1.16 067 2212 4.92 1.15 34.59
1 0.38 3.06 030 K& RATH 5.31 5.45 0.61 15.11
2% A H A H K REH ER ot 3.10 1.03 0.22 4.13

*6 JIBEAEFEEERULAE~EE RS 8 MM S 2

EZ R

Table 6 Comparison of total amounts of eight bioactive

compounds in same plant parts of S. solidaginea collected

from different cultivating areas

JiE S #/(mg g7Y)

P FE m w = B
[l 2 4 7765 36.12 4.58 118.35
I )13 % 5 81.84 4587 7.69 13540
V)i 3 30.88 1791 342 5221

GERFRE, DUIX 8 PR RS I B TR PR,
FEM AEANZE, U TE A 0 s
53 5 T VAR 2 A 5.36% (). 26.99% (1£)
1 67.9% (22, & TIUIEEFES 165.03% ().,
156.11% ({£) H1 124.85% (2£). ULHADY)IE F=
(001 P8 E 2 1R o B, LU RBP4 it A
VUNDEERRE S . X—258E Bk “3.17 Wi
G B RFE L B AT A R — 2
4 g

PG 4G 138 Ak 24 A M ML )
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