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[ Abstract ] Objective; To establish an ultra-high-performance liquid chromatography ( UHPLC) method
for simultaneous determination of seven components ( chlorogenic acid, 3, 5-dicaffeoylquinic acid, 1, 5-
dicaffeoylquinic acid, kaempferol-3-O-rutinoside, quercetin, kaempferol and thymol) in blossoms of Inula
nervosa, and provide references for its quality control. Method: The separation was performed on an Agilent
Poroshell 120 C; column (3.0 mm x 100 mm, 2.7 pm) with 0. 1% formic acid (A) and methyl (B) as mobile
phase for gradient elution (0-4 min, 2% B; 4-6 min, 2% -5% B; 6-10 min, 5% -10% B; 10-20 min, 10% -
20% B; 20-30 min, 20% -27% B; 30-37 min, 27% -25% B, 37-45 min, 25% -32% B; 45-68 min, 32% -58%
B; 68-75 min, 58% -25% B; 75-82 min, 25% 2% B; 82-90 min, 2% B). The flow rate was 0.3 mL-min '
and the detection wavelength was 254 nm. Result: There was a good linear relationship between the concentration

and peak area of all the seven components in the investigated concentration range (r > 0.999). The average
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recoveries ranged from 97.80% to 101.28% with RSD<3.0% . Cluster analysis of SPSS software and principal
component analysis of SIMCA software can be used to intuitively classify samples from four different origins.

Conclusion; The established method is simple and fast with high precision, which can be used to compare the

differences of blossoms of Inula nervosa from different origins and efficiently control its quality.
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Table 1 Information of 21 batches dried of Inula nervosa blossoms
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(A)-HIEE(B) B BEBE B (O ~4 min, 2% B;4 ~6 min,
2% ~5% B,6 ~10 min,5% ~ 10% B;10 ~ 20 min,
10% ~20% B ;20 ~30 min,20% ~27% B;30 ~37 min,
27% ~25% B ,37 ~45 min,25% ~32% B ;45 ~ 68 min,
32% ~58% B;68 ~75 min,58% ~25% B;75 ~82 min,
25% ~2%B;82 ~90 min,2% B) ;i # 0.3 mL-min"';
FEIR 35 C A P 4 254 nm ERE R 4 L, {RG X
QRS N b FN A NS B
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Table 2 Linear relationship of index components
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Fig.1 UHPLC chromatograms of mixed reference substance ( A)

and Inula nervosa blossoms sample (B)
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F10.2% ,RSD 3] <3.0% , & B 2545 25 i L4,

2.6 Rty BURl— S SR (S14)  E IR
BT 0,2,4,8,12,24 h g7 E 1S 4t R R L3,
S-NAEmE 4 7R, 1, 5- o I 4 T R, Ll AR 13-
O-ZEFFHEH M R, I 25 Wy, B FRLA 1y 0 17D AR Y RSD
455 H 0.4% ,0.9% ,1.0% ,0.5% ,0.7% ,0.4% K&
0. 1% ,KUIFE S TE 24 h NREME R AT

2.7 FEMRAE B (S14) 5 2.2 TR 7 F
45 6 By pbist v v, A 2. 3 TR €833 S 14T )
TE L AFERIRIR 3, 5- N B 4 TR, 1, 5- i ME Bk 2
TR, IR -3-0-25 F WY M 2, LA, /B A&

iy S 249 S 1 A B0k 3. 18,3, 16,14.89,1. 12, 1. 34,
0.27 f1 9.65 mg-g ', RSD 4> %} 0.6% ,0.8% ,
0.5% ,0.6% ,0.9% ,0.8% J& 0.3% , 3 I & & ¥
R4f.

2.8 JFEICE ORI S AL 0.5 g, 2t
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Table 3 Recoveries of seven compounds in Inula nervosa blossoms

% FrbEi/ g FMmE/mg AR/ mg W55/ mg W%/ % SEH IR % RSD/%

2 JE R 0.503 4 1.600 8 1.600 0 3.201 1 100. 02 100. 01 0.3
0.501 2 1.593 8 1.600 0 3.201 2 100. 46
0.501 8 1.595 7 1.600 0 3.191 1 99.71
0.502 4 1.597 6 1.600 0 3.195 1 99.84
0.503 5 1.601 1 1.600 0 3.205 4 100. 27
0.505 8 1.608 4 1.600 0 3.204 7 99.77

3,5-MHERESS TR 0.503 4 1.590 7 1.590 0 3.189 1 100. 53 100. 61 0.7
0.501 2 1.583 8 1.590 0 3.189 9 101.01
0.501 8 1.585 7 1.590 0 3.200 3 101.55
0.502 4 1.587 6 1.590 0 3.188 1 100. 66
0.503 5 1.591 1 1.590 0 3.187 8 100. 42
0.505 8 1.598 3 1.590 0 3.179 9 99.47

1,5- o ek it 25 7 iR 0.503 4 7.495 6 7.500 0 15.002 3 100. 09 100. 40 0.4
0.501 2 7.462 9 7.500 0 14.987 7 100.33
0.501 8 7.4718 7.500 0 15.011 2 100. 53
0.502 4 7.480 7 7.500 0 15.032 1 100. 68
0.503 5 7.497 1 7.500 0 14.988 2 99.88
0.505 8 7.531 4 7.500 0 15.100 1 100.92

25 -3-0-25F i1 0.503 4 0.563 8 0.560 0 1.1222 99.71 97.80 1.1
0.501 2 0.561 3 0.560 0 1.112 3 98.39
0.501 8 0.56 20 0.560 0 1.103 2 96. 64
0.502 4 0.562 7 0.560 0 1.108 8 97.52
0.503 5 0.563 9 0.560 0 1.109 8 97.48
0.505 8 0.566 5 0.560 0 1.110 2 97.09

Wit Jiz % 0.503 4 0.674 6 0.670 0 1.3455 100. 14 100. 02 1.0
0.501 2 0.671 6 0.670 0 1.3423 100. 10
0.501 8 0.672 4 0.670 0 1.349 9 101.12
0.502 4 0.673 2 0.670 0 1.349 8 100.98
0.503 5 0.674 7 0.670 0 1.339 8 99.27
0.505 8 0.677 8 0.670 0 1.337 8 98.51

i 0.503 4 0.1359 0.140 0 0.2823 104. 56 101.28 3.0
0.501 2 0.1353 0.140 0 0.280 1 103.41
0.501 8 0.135 5 0.140 0 0.278 8 102.37
0.502 4 0.135 6 0.140 0 0.2713 96. 89
0.503 5 0.1359 0.140 0 0.278 8 102. 04
0.505 8 0.136 6 0.140 0 0.274 3 98.38

HHEE 0.503 4 4.857 8 4.860 0 9.703 2 99.70 99.70 0.5
0.501 2 4.836 6 4.860 0 9.711 0 100. 30
0.501 8 4.842 4 4.860 0 9.707 3 100. 10
0.502 4 4.848 2 4.860 0 9.698 2 99. 80
0.503 5 4.858 8 4.860 0 9.677 4 99.15
0.505 8 4.8810 4.860 0 9.700 3 99.16
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Table 4 Determination results of Inula nervosa blossoms samples

-1

mg-g

3,5- 1,5-  iZm-3 —
ek sRlRmEe —onmE e -0- MR E -

BiZE TR MEZE TR ZEE
s1 1.57 1.34 6. 18 0.37 0.89 0.17 5.55
s2 1.44  1.16 5.64 0.37 0.91 0.17 4.50
s3 142 1.41 7.95 0.36  0.94 0.16 5.52
s4 1.40  1.43 8.50 0.37 0.92 0.17 6.10
ss 4.70  7.56  19.90 1.44  1.50 0.39 18.12
s6 5.04  6.56  20.36 1.46  1.49  0.39 15.44
s7 4.8  7.12  21.15 1.49  1.54 0.42 15.95
S8 6.05 7.50  20.36 1.57  1.64 0.36 20.65
9 2.96  2.54  11.40 0.97 1.27 0.22 7.48
S10  2.83 2.8  13.01 .00 1.22  0.23 7.57
ST 2.94 2,97 13.07 0.96 1.35 0.25 8.6l
S12 2.89  3.08 13.66 .08  1.26 0.26 9.24
S13  3.16  3.18  14.87 111 1.20  0.27 9.37
S14 3,18  3.16  14.89 112 1.34  0.28 9.65
S5 3.14  3.22  13.14 .17 1.30  0.20 9.19
SI6 3.85  4.13  16.04 118  1.05 0.14 11.89
S17  3.63  4.29  16.06 1.27  1.08 0.16 12.16
SI8  3.96  4.43  17.00 .29  1.08 0.16 13.10
S19  3.77  4.84  17.17 .31 1.11  0.20 13.39
$20  3.95 4.8  17.62 1.34  1.13  0.14 13.55
$21  4.01 508  18.92 1.44  1.17 0.15 14.01

2.10  Hds b

2.10.1 SPSS/3#r ¥4 21 LR R 7 Hb 5 bk e 7 4
T Al 2 AR 7 A R4 A B BOE S A IBM
SPSS Statistics X {4 i 17 41 8] 28 28 23 Hr o P A
[B] B 2 2R ] Euclidean BE B vE 47315, RIS LE L I
2A, WIKBER AL THAL T R Hr £ W], e A 4t
WAT LAY 4 2%, Hivp S13, 814,812,815, 811, S10
K SO [ H Sk —2 S16,S817,S19,520,S18 K S21 1]
Bk —25,96,97,85 % S8 W[4y k—2, 83,84, 81,
S2 AE W] Ry —25 . [AEE, X5 7 A i B LA 3 A
FRAEAE M BT R 2 i , AT FE 18053 IR -0 7, 115
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Fig.2 Cluster tree of diagram of seven contents ( A) and gravel

map (B) of Inula nervosa blossoms
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Table 5 Variance of total variance interpretation of Inula nervosa

blossoms
o B AEAE FEIET7 FEA

ait R/ BB A R/ BB/ %

1 5.888 84.109 84.109 5.888 84.109 84.109

2 0.813 11.618 95.727

3 0.185 2.642 98. 369

4 0.072 1.032 99. 401

5 0.021 0. 307 99. 708

6 0.012 0.177 99. 885

7 0.008 0.115 100

2.10.2 SIMCA 738 WeBEmy 21 41t % bk e 52 48 1
PRAETT T T A543 5 4 38 A SIMCA 13,0 ¢4
HEAT LA 40 A, WL 3 iy PCA BT DL Y it
7K S1 ~S4,85 ~S8,89 ~S15 J S16 ~ S21 7] 43K Iy
B SN v 11 RNl - BN s | .V 1 s o L B2 Y S
s AT X 43, AT E 0 M & B AN [ B R R Y bk e
AL T IR 22 5
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