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Abstract  This study aims to compare the chemical constituents in 24 batches of Artemisiae Argyi Folium samples collected from
three different Dao-di producing areas ( Anguo in Hebei Nanyang in Henan and Qichun in Hubei) . An ultra-performance liquid chro-
matography ( UPLC) method was established to determine the content of 13 nonvolatile components and headspace-gas chromatogra—
phy-mass spectrometry ( HS-GC-MS) was employed for qualitative analysis and comparison of the volatile components. The content of
phenolic acids in Artemisiae Argyi Folium was higher than that of flavonoids and the content of nonvolatile components showed no sig—

nificant differences among the samples from the three Dao-di producing areas. A total of 40 volatile components were identified and the
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relative content of volatile components in Artemisiae Argyi Folium was significantly different among the samples from different Dao-di
producing areas. The principal component analysis and partial least squares discriminant analysis identified 8 volatile components as the
potential markers for discrimination of Artemisiae Argyi Folium samples from different Dao—di producing areas. This study revealed the
differences in the chemical composition of Artemisiae Argyi Folium samples from three different Dao—di producing areas providing ana—
lytical methods and a scientific basis for the discrimination and quality evaluation of Artemisia Argyi Folium in different Dao-di produ—
cing areas.
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UPLC  HS-GC-MS
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Table 1  Information of Artemisiae Argyi Folium samples col- 30 min 30 °C
lected from three Dao—-di producing areas 75% 13 000 r°*min”" 10
o 3 3_1 min 0.22 pm o
12 24 30 2.1.3 UPLC
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22 2410 3-8 5~8 min 10% ~15% B; 8~22 min 15% ~20% B; 22 ~
30 min 20% ~30% B; 30~35 min 30% ~35% B; 35~40
2 min 35% ~70% B) . 25 C 2 uL
2.1 0.3 mLe*min™’ 340 nm.,
2.1.1 2.1.4
Al Al Al 2. 1. 4‘ 1
N N B. A, 2.1.3
C Al Al Al Al
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2
Table 2 Methodological study
RSD/% (50%) ( 100%) ( 150%)
) /ugemlL™! RSD/% RSD/% RSD RSD RSD
(R?) % 1% 1% 1% 1% 1%
y=13 870x—11 505 0.9999 4.7~150.0 1.1 0.78 1.8 0.96 103.7 0.35 104.1 0.59 103.8 0.25
y=14 909x—-86 288 1.000 18.1~580.0 0.84 0.079 0.80 0.12  104.2 1.5 103.4  0.86 102.0 0.73
y=14207x-38 235 0.9999 4.8~154.0 0.84 0.22 1.1 0.56 97.55 2.4 96.38 0.41 96.22 0.98
y=23 378x—3 358.4 1.000 0.7~21.0 1.1 0.91 2.3 0.71 102.3 1.2 104.7 0.23 103.3 0.91
y=14 619x-964.3  1.000 4.6~146.0 0.59 0.055 0.81 0.43 101.8 1.2 102.4 2.8 101.3 1.1
y=8985.7x—2 369 1.000 2.7~86.0 1.9 0.45 1.9 1.7 101.6 1.6 102.4 2.8 102.0 1.8
B y=19 241x-314 574 0.997 1 10.5~336.0 2.1 1.7 1.4 0. 64 97.23 1.2 98.00 1.4 98.63 0.63
A y=21127x-364 422 0.999 3 17.3~552.0 0.46 0.095 1.3 0.21 102.9 0.94 103.1 0.31 102.5 0.96
C y=20211x-313 467 0.9989 13.2~422.0 0.41 1.3 1.8 0.22 101.2 0.31 101.9 0.41 101.2 0.19
y=23 442x-8 361.4 0.9989 0.4~11.8 0.89 2.5 2.8 1.4 98.67 1.3 98.93 1.8 98.87 1.5
y=25483x-24 586 0.9992 1.1~34.0 0.39 0.57 1.8 0.37 98.73 1.3 99.62 0.54 99. 68 0.46
y=25369x-21 833 0.9997 2.2~70.0 0.36 0.046 1.3 0.59 103.39 0.21 103.4 0.66 103.7 0.34
y=30 784x—1 872.9 1.000 0.3~10.0 0.97 0.72 1.6 1.5 103.0 0.54 101.4 1.5 103.4 1.1
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Table 3 Content of 13 nonvolatile compounds in Artemisiae Argyi Folium samples from different Dao-di producing areas ( n=3)
peg
B A C
14 48.5 212.5 44.0 8.5 93.0 16.5 117.0 467.0 249.5 2.5 7.0 14.5 2.0
12 55.5 258.0 36.5 4.5 90.5 20.0 126.5 491.0 230.5 2.5 8.5 15.5 2.0
13 43.5 269.5 34.5 6.5 60.0 22.0 96.5 500.0 221.0 2.5 4.0 18.5 2.5
14 50.5 209.5 42.0 8.5 90.0 26.5 117.0 471.5 249.5 2.5 7.5 15.5 2.0
15 68.0 302.0 57.5 15.5 92.0 21.5 123.0 572.0 276.0 3.0 9.5 17.0 2.5
1-6 53.5 244.0 35.5 4.5 92.0 27.0 122.5 429.0 208.5 2.5 7.5 14.0 2.0
24 85.5 423.5 74.0 7.0 94.0 49.0 301.0 742.0 442.5 6.5 35.0 44.5 5.5
22 33.0 325.0 26.0 4.5 41.0 13.0 113.5 315.0 148.0 6.0 32.0 56.5 5.0
23 12.5 60.5 16.5 3.5 32.0 12.5 68.5 247.5 115.5 5.0 37.0 71.0 7.5
24 26.0 132.5 33.0 8.0 67.0 26.5 122.5 276.5 198.0 7.5 42.0 76.5 7.5
25 46.0 190.0 39.0 6.5 55.0 35.5 118.0 430.5 236.0 5.5 38.0 69.5 8.0
2-6 23.0 163.0 30.0 10.0 55.0 21.5 107.5 249.5 187.0 8.0 36.5 68.5 6.5
29 35.0 266. 0 28.0 4.0 65.0 24.5 109.5 370.5 169.0 4.5 18.5 41.0 4.0
28 46.0 226.5 46.0 10.0 76.0 23.5 142.0 499.5 282.0 5.5 25.5 45.0 4.5
29 52.5 255.0 64.5 16.5 48.0 15.5 168.0 433.0 312.0 9.5 42.5 70.5 6.5
240 56.0 257.5 69.0 17.0 50.5 12.5 176.0 443.5 322.0 9.5 43.5 70.0 6.0
34 66. 0 385.0 72.0 12.0 48.5 12.0 195.0 526.5 350.0 9.0 34.5 61.5 4.5
32 63.5 351.0 70.0 12.0 47.5 16.5 189.5 481.0 323.0 9.0 36.0 62.0 5.0
33 62.0 312.5 68.5 13.0 47.5 11.0 183.0 457.5 318.5 9.0 35.0 62.5 5.0
34 63.5 336.0 70.0 14.0 46.0 10.5 181.0 476.5 321.0 8.5 35.0 61.0 4.5
35 55.0 345.0 43.0 8.5 36.5 14.0 104.0 508.5 211.5 2.5 10.0 15.5 1.5
3-6 56.0 336.0 41.0 8.0 38.0 11.5 107.0 537.0 219.0 2.5 10.0 16.0 2.0
39 52.5 332.5 40.5 8.0 35.0 13.5 101.0 500.0 207.5 2.5 11.5 17.5 2.0
38 57.5 359.0 41.5 8.5 40.0 19.5 110.5 547.0 225.0 3.0 11.0 17.5 2.0
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Fig.1 UPLC chromatograms of mixed reference substances ( A) and Artemisiae Argyi Folium sample ( B)
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Fig.2 Content of 7 phenolic acids ( A) and 6 flavonoids ( B) in Artemisiae Argyi Folium samples from three Dao-di producing areas
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UPLC  HS-GC-MS

A. ; B. ; C. ; 1~40.40 B
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Fig.3 Total ion chromatograms of volatile constituents of Artemisiae Argyi Folium samples determined by HS-GC-MS
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4
Table 4  Information of volatile components in Artemisiae Argyi Folium

No. lR'/ %

min

1 3.871 3 6- - 3- (3 6-dimethyl-l-heptyn3-0l)  CoH ;0 140.2 0.113~0. 254 0.055~0. 172 0.075~0. 147 -

2 5.036 santolina triene CioH g 136. 1 0.260~4. 509 0.236~1.423 0.108~1.226 -

3 5.425 3-  (3-carene) CioHyg 136.2 0.116~0.310 0.291~1. 164 0.426~0. 533 18-19

4 5.549 a-  (a-pinene) CioHig 136.2 2.069~5.302 1.328~2. 660 1.739~2.329 20-21

5 5.736  cyclofenchene CioHyg 136.2 8.116~13.046  7.879~12.334 8.070~21.099 20 22

6 6. 047 ( camphene) CioHy6 136.2 2.958~4.704 4.045~11.249 4.580~5.924 1822

7 6.314 2 4-thujadiene CioH 4 134.2 0. 068 ~0. 496 0.004~0. 039 0.017~0. 163 -

8 6. 861 ( sabinene) CioHy6 136.2 3.195~12.867  0.701~2.997 0.684~6.034 21

9 6.954 B-  (B-pinene) CioHyg 136.2 2.233~6.506 2.225~3.604 3.206~4.328 -

10 7.057 1-  3- (l-octen-3-0l) CgH,40 128.2 1.727~3.09%4 1.682~4.202 1. 183~2.158 19

11 7.386 1 3 3-trimethyl2-oxabicyclo 2.2.2 oct-5-ene CoH 60 152.2 1.247~7.228 0.025~0. 845 0.035~2.941 -

12 7.666 3 3 6-trimethyl-1 4-heptadien-6-ol CoH g0 154.2 0.020~0.222 0.041~0.511 0.122~0.230 22

13 7.803 ( phellandrene) CioHy6 136.2 0.517~1.122 0.105~0. 424 0.176~0.363 19

14 8.198 a- ( a-terpinene) CioH 6 136.2 0. 834~2.068 0.333~1.091 0.413~0. 616 2122

15 8.462 4- ( p-cymene) CioH 4 134.2 1.419~3. 650 1.577~4.005 1.337~1. 691 19 21

16 8. 664 (1 8-cineole) CoH 50 154.2 19.432~30.286  26.724~34.083 18.137~33.514 19 21

17 9.597 y- (y—erpinene) CioH g 136.2 1.190~2. 811 0.558~1.735 0.673~0.998 19 21

18 9. 681 ( artemisyl ketone) CioH ;60 152.2 2.633~30.573 3.958~22.198 2.884~22.873 19

19 9.895 ( E) -sabinene hydrate CyoH 50 154.2 2.097~0. 804 0.798~1.751 0.734~1.829 -

20 10.458 3 3 6-irimethylhepta-d S-dien-4-ol CioH ;50 154.2 0.029~0.721 0.052~1.336 0.279~0. 807 22

21 10.595 ( terpinolene) CioHis 136.2 0.224~0. 628 0.084~0.299 0.104~0. 146 21

22 10.961 4- ( 4-thujanol) CioH ;50 154.2 0.195~0. 362 0.430~0. 784 0.465~0. 567 -

23 11.229 (-) «- a ) -thujone CioH ;60 152.2 0.341~0. 896 0.012~0. 704 0.791~1. 364 19

24 11.614 cischrysanthenol CoH ;0 152.2 0.095~0. 309 0.014~0.172 0. 149~0. 347 -

25 11.866 ( Z) para2-menthen-1-ol CoH g0 154.2 0.033~0. 068 0.085~0. 181 0.085~0. 153 -

26 12.000 chrysanthenone CioH 40 150.2 0.885~5.342 0.354~6.618 2.385~4.629 -

27 12671 (-)- - ( =) rans-pinocarveol CioH,60 152.2 0.011~0. 060 0.098~1.325 0.036~0.397 19

28 12.825 ( camphor) CoH 60 152.2 4.780~7.337 3.310~9.382 3.635~8.122 18-19

29 13.927 ( borneol) CoH g0 154.2 0.520~4.314 3.125~10. 802 2.392~10.558 21

30 14.303 artemisyl acetate CoH g0 154.2 0.432~4.018 0.118~5. 857 1.543~4. 664 21

31 14.481 4- ( terpinen—4-ol) CoH g0 154.2 0.418~0. 555 0.635~1. 115 0.525~0.722 19 2122
32 15152 - ( aterpineol) CoH g0 154.2 0.531~0.993 0.518~1. 143 0.659~1.071 19 2122
33 15.945 (-)- ( =) -verbenone CoH 40 150.2 0.034~0.078 0.025~0. 125 0.086~0. 156 19

34 19.252 ( L-bornyl acetate) C,H500, 196.2 0.045~0. 158 0.145~0.415 0.099~0. 650 19

35 24.201 ( caryophyllene) CisHoy 204.3 0.384~1.128 0.121~0.452 0.248~1.002 1920

36 25.370 a- ( @-humulene) CisHoy 204.3 0.032~0. 083 0.007~0. 022 0.013~0.075 19

37 25.541 B- ( E) B-Harnesene CisHoy 204.3 0.427~1.255 0.017~0. 129 0. 068 ~2. 540 -

38 26.294 germacrene D CisHoy 204.3 0.151~0.503 0.044~0. 199 0.056~0. 758 20 22

39 29.405 ( caryophyllene oxide) Cy5H,,0 220.3 0.086~0. 183 0.031~0. 121 0.130~0. 211 1921

40 31.031 ( globulol) C5H,60 222.3 0.013~0. 025 0.054~0.259 0.025~0. 155 19 21
3 ( « 5% \50% ).

N (20.30.40 min) (1°:
N 3 25.1 : 50,1 : 10) o
UPLC HS-GC-MS 75% N 30 min, 1:50
o UPLC 3
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4 3 (A) (B)
Fig.4 Plots of principal component analysis( A) and partial least squares discriminant analysis( B) of Artemisiae Argyi Folium samples

from three Dao-di producing areas
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Fig.5 Relative content of 8 chemical markers of Artemisiae Argyi Folium samples from three Dao-di producing areas ( x+s n=3)
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