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Abstract: Objective To evaluate the quality of Artemisia scoparia at different growth periods, and to provide reference for determining the

optimal harvesting period of A. scoparia and clinical medication selection. Methods Using ultra-fast liquid chromatography-quadrupole
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time-of-flight mass spectrometry (UFLC-Q-TOF-MS/MS) in both negative and positive ion modes, the components in 4. scoparia collected in
spring and autumn were identified and compared for compositional analysis. Using HPLC-DAD, the contents of organic acids named as
chlorogenic acid, neochlorogenic acid, cryptochlorogenic acid, 3,4-dicaffeoyl quinic acid, 3,5-dicaffeoyl quinic acid, and 4,5-dicaffeoyl quinic acid,
flavonoids named as hyperoside and apigenin 6,8-di-C-B-D-glucoside, and coumarins named as scoparone in 4. scoparia collected monthly from
May to November were determined at two wavelengths, and dynamic comparative analysis was conducted on the content changes. Results A
total of 122 chemical components were identified in A. scoparia collected in spring and autumn, including 48 organic acids, 31 flavonoids, five
coumarins, three lignans, 13 simple phenylpropanoids, two chromones, two amino acids, three p-hydroxyacetophenones and 15 others, with 15
components were confirmed through comparison with reference substances. Among the 122 detected components, 103 were common components
in A. scoparia collected in spring and autumn, three components were only detected in 4. scoparia collected in spring, while the other 16
components were only detected in 4. scoparia collected in autumn. The content of a coumarins named scoparone in 4. scoparia varied the most
during different growth periods, with its content below the LOQ from May to August, increasing first and then decreasing from September to
November, and reaching its highest level in early October. The content of organic acids is relatively high in spring and summer, and the total content
reaches its peak in early June. The content of flavonoids gradually increases from May to September, and reaches its peak in early October before
rapidly decreasing. Conclusion There are certain differences in the composition of components in 4. scoparia collected in spring and autumn.
There are significant differences in the content of components in 4. scoparia during different growth periods. The best harvesting periods for 4.
scoparia in spring and autumn are early June, which has the highest content of organic acids, and early October, which has the highest content of
coumarins and flavonoids, respectively.

Key words: Artemisiae Scopariae Herba; Artemisia scoparia Waldst. et Kit.; different growth periods; best harvesting periods; Q-
TOF-MS/MS; chlorogenic acid; neochlorogenic acid; cryptochlorogenic acid; 3,4-dicaffeoyl quinic acid; 3,5-dicaffeoyl quinic acid;
4,5-dicaffeoyl quinic acid; HPLC-DAD; quantitative analysis of multicomponents
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Fig. 2 Total ion chromatograms of 4. scoparia collected in autumn in negative (A) and positive ion mode (B)
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Fig. 3 Total ion chromatograms of mixed reference in negative (A) and positive ion mode (B)
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Table 1 Constituents in A. scoparia collected in spring and autumn identified by Q-TOF-MS/MS

B8 mmin ATR LA FE @“f@jg ST MMS? LAwEE R
1 277 CHiO TR 191056 1° 1910561 -01  191.0559,85.0306 Rl 1215
2300 CiHpNaOs L 26707290 2670735 =22 2670777,113.0257,71.0145,59.014 4 it 12
3323 CHeOs ERA 1330053 133.0142 79 710153, 115.004 0, 133.013 9 LRIk 12-13
4 350 CeHsOr i U 191.0200° 1910197 14 73.0301,85.0299,173.008 76 ZRilk 16
5377 CHiOr dimethy] citrate 21905160 219.0150 26 87.0097,219.0510,85.0306,59.0157 BRIl 7

6 399 CsHNOs  L-pyroglutamic acid 1280362> 1280353 69 1280363, 84.0467,82.030 0 BRIl 14
7 408 CeisOr IR 191.0202° 1910197 25 87.0097,85.0303, 57.036 4, 191.0204 HHE 7

§ 456 CiHeO: il 1170198 1170193 40 73.0304,117.0218 Rl 12
9 473 CHsOr oxaloglutarate 203.02000 2031997 13 710151,203.0195,97.030 3, 69.035 7 Rl 7
10 475 CsHiOs citramalic acid 1470303 1470299 27 87.0095,85.030 1, 147.029 2, 57.036 1 Lyl 12
11565 CuMisOy  3-FHA AR 4-0-p-D-H A HE T 329.0889°  329.0878 33 329.1007,123.0482,101.0274 HHR 17
12 568 CHiNO,  AWER 1640716" 1640717 -06  147.0553,76948 1 ER 15,18
13 605 CHNO;  methyl L-pyroglutamate 1420519 1420510 09 1420520 it 19-20
14 604 CoHieOy  FLRBS-0- A M 31507200 3150722 -05  153.0194,109.0325 LRIk 10,14, 16
15 631 CuHuOy  methyl p-xylobioside 2951039 2951035 15 2951043 it 1920
16 671 CigHuOw  syringoylquinic acid 37109760 3710984 =21 191.0549,371.0952 LRl 2
17 1025 CuHoNi0:  BEE 203.0826"  203.0826 00 116.0495,159.093 8, 142.0710 FHR 7

18 1130 CisHa0s 3 4-dihydroxyphenethyl glucoside 315.1097°  315.1085 37 153.0569 i 20
19 1166 CHeOs J7)LRM 1530197 153.0193 24 109.1295,153.0187 Rl 7,11,15
20 1190 CiHigOy  protocatechuic acid 4-O-glucoside 3150718 3150722 -11 3150743153017 8,109.031 1 LRk 2
21228 CisHuOw  4-O-glucosyl syringic acid 359.008 6" 359,098 4 06 197.0462, 153.054 8 LRk 20
0 1312 CeHiQy  1-DIMEETR 353,087 3530878 -03 1910552 LI
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31433 CuligOs  XMBREKRRAHRT 2990773 299.0772 02 137041 GRilk 2

2 1541 CuHisOr MR ZH-4-0-p-D-E E it 297.0984°  297.0980 14 - WEEKZE 7

25 1619 CiHisOy  HAEFR: 353.08850  353.0878 20 1910562, 179.035 1, 135.0455,353.0876 A Hlk

26 16.95 CisHisOw  3,5-dihydroxyphenylpropanoic acid 3-0-p-D- 357.0827>  357.0827 -0.1 135.046 1, 179.034 8, 195.0479, 105.017 5 il 2
glucuronide

27 1693 CiHynOr  salidroside 29911330 299.1136 -11 1010293 it 12

28 1757 CisHigOy  esculin 339.0730° 3390722 177,021 3, 339.076 0, 133.0312 REE 7

29 1773 CisHuOn  3-hydroxy-4-34 5-trhydroxy-6-[3 4,5 471156 447.1144 4471166, 411.1008 GRilk 7
trihydroxyoxan-2-yl) ~ oxymethylJoxan-2-
ylJoxybenzoic acid

30 1823 CHOs  MREEFR 13702510 1370244 50 1370239 ZRilk 12-13

31 1892 CigHaOn  bungeiside C 49.1381° 4291402 =50 - HRIEZE 111

32 1983 CisHisOs  6-0-(E)-caffeoylglucose 3410868 3410878 29 179.031 7, 341.005 5 FEANE 1920

33 2125 CiHuOs  2,3-dihydroxybenzoic acid 3-0-B-D-xyloside 285.0612°  285.061 6 -14 285.0694,153.0177 p<billi 21

34 2138 CpHx0u  5-0-(4-0-B-D-glucosyl caffeoyl) quinic acid 51514100 515.1406 0.7 515.1412,323.076 7, 191055 7, 161.024 2 FHHLER 11

35 2216 CisHisOn  3,5-dihydroxyphenylpropanoic acid 3-0-p-D- 357.0829"  357.0827 05 135.0435, 195.0503, 177.0393 Rl 20
glucuronide

36 2216 CigHisOs  FEER 353.0878 3530878 0.0 - ZRilk 14,15

37 2298 CuluOis  5-SGHIRRR —Fik 705.1678°  705.1672 08 705.1700, 513.105 3, 339.049 8, 191.055 0 FHHLER 7

38 2320 CisHisOy  MIMER 4-0- B AT 34108810 3410878 09 179.033 8, 135.044 9, 341.087 8 FHlR 1920

39 2541 CoHxOu  6-0-feruloylsucrose 5170575 5171563 24 5171582, 161.024 6 FEANE 2

40 2445 CpHiOs  phenyl p-D-glucoside 25508760 255.0874 07 2110972, 255.086 4, 75.012 6 it 1920

41 2490 CxHxsOr3  vanillin lactoside 4750469 475.1457 25 475.1443,281.068 7, 135.045 7 i 2

4 2567 CiHis0y  BRR: 353.08850  353.0878 20 191.0362 Rl

43 2658 CoH3Ou arillatose B 51715650 5171563 04 517.158 0,161,023 0, 179.031 5 fRANE 20

42879 CoHsOy IR 1790355 179.0350 29 135.044 6, 179.035 0 ZRilk

45 3128 CiHisOy PR 353,087 353.0878 03 173.0447,179.034 7,191,055 2, 135.044 5 HlIk

46 3276 CisHxOw  benzyl p-primeveroside L1457 4011453 09 4010594 Hio 19-20

47 3356 CisHsOy  tuberonic acid glucoside 38716548 3871661 -17 387.165'8, 163.109 6, 59.015 5 ZRilk 1920

48 3475 CpHuOs  diethyl 2,5-dihydroxyterephthalate 25301210 253.0718 13 253.071 4 i 7

49 3784 CsHs0r  WRAEKLE® 135.04530  135.0452 11 135.045.4,93.034 9 HRER L

50 38.07 CigHisOs  coumaroyl quinic acid 337.0028" 3370929 03 191.0544, 119.052.0,93.038 3, 173.0408  FHlE 1213

51 3822 CisHasOy isotuberonic acid glucoside 387.1664°  387.166 1 0.9 387.1645,207.100 6, 59.014 3 HHLE 20

52 3869 CiHnOn  l-sinapoyl-p-D-glucoside 3850148 385.1140 20 161.0231,385.1142, 133.020 1, 135.042 8 fifERE 1314, 16

533870 CoMuO  KEEE 68-—-CH-D-FEHH 609.1478>  609.146 1 28 600.1530,489.1022, 471.100 8,429,085 2 %P 2

54 4102 CigHnOs 38, 88-dihydroxydec-9-en-d, 6-yne 1-0-p-D- 3411244 3411242 0.6 236.9972, 119.0522 it 7,17
glucoside

55 4135 CigHuOs  alangionoside A 38921970 3892181 41 - Hitr 20

56 4141 CoHxOp  trans-caffeic acid [apiosyl-(1-6)-ghucosyl] 473.1325°  473.1301 5.1 473.1486,311.105 3,281,075 4, 179.038 0 il ATHE %
ester

57 4200 CuHigOs  2-toluic acid glucuronide 3110878 3110772 47 149.047 1, 135.046 1, 89.023 5, 179.038 2 L 7

58 42.04 CiHisOi0  7-B-galactopyranosyloxycoumarin-4-acetic ~ 381.0828°  381.0827 0.2 161.023 8, 381.085 5, 179.034 2 RUE 1
acid

59 43.63 CiHisOs  tuberonic acid 2251138 225.1132 25 59.0158,225.1102, 147.0791,97.0675  HHE n

60 4426 CoMaoOs  Frk& 68-—-C-p-D-HEHH ¢ 593.15220 5931512 17 593.1529,473.1070 Hii

61 4461 CiHuOy  ZREERHIEE 367.1043>  367.103 5 23 191055 8,93.0347,367.1119, 193.0474 & 2

62 4512 CosHasOn 13- IMEREE TR 51511790 5151195 =37 191056 1,179.034 5, 353.084 6, 5151207 &

03 45.61 CyHxOn  myricetin-3-O-rutinoside 625.1415° 6251410 0.8 625.1393,317.026 2 HH 20

04 46.27 CuHxOi  quercetagetin-7-O-glucoside 4790851 479.083 1 4.1 479.1004,317.039 4, 443,156 2 Hil 20

65 4789 CoHe0s  THEFRTE 163.0390¢ 1630390 02 145.030 1, 163.040 1, 135.041 8, 73.028 5 Ho % 9,22

66 47.00 CisHuOn  regaloside A 399.1297 3991297 0.1 161.0256,399.1443,363.174 2, 133.031 5 f#ARE 20

67 47.14 CoHaOis 2 2EERFE 705.1710°  705.1672 53 513.1253,705.199 0, 339.060 3, 321.050 0 HHlE 7

68 47.64 CiiHiNOs  N-(3-phenoxycinnamylacetohydroxamicacid ~ 282.1135°  282.1136 0.2 240.1010,169.065 8,238.1269, 1950703 At 2

69 48.13 CiHisOs  quinic acid 4-O-coumarate 337.0945> 3370929 48 191,058 7 il 19-20

70 4822 CaoHauOis  6-04% MR R ik 7051678 705.1672 08 513.1000,705.1942 GRill 7

71 4860 CisHuOw isoregaloside A 39912810 3991297 -39 399.1443,161.0257,133.0289,233.048 3 fHARE 20

72 4878 CauMsOs  pumilaside A 41724960 417.2494 05 - i 20
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W5 min AT IamE T E;f@jg e MSIMS’ KAtk
735017 CoHO1  quercetin 3-O-robinobioside 609.146 8 609.146 1 L1 609.1756,301.0435 il 7
7450.18 CyHzO1s  isoapigenin 6,8-di-C-p-D-ghucoside 59315320 593.1512 34 593.1535,473.108 4,503,121 4 i 2
755035 CuHaOn  quercetin-5-glucoside 463.08710  463.0882 24 463.0864,301.0333 i 7
765075 CostosOnn  1,5-ZMINEREZ TR 51512060 5151195 21 5151167, 191.0577, 323,059 0, 281052 6 HHlR 12,16
775122 CigHasO  ptelatosid A 4131464 413.1453 26 413.1505,161.026 6 i 19
785200 CuHuOn  quercetin 4-O-glucoside 463.0888>  463.0882 13 463.0852,301.0323, 151.0024 i 2
795246 CigHOs  1-O-feruloyl-p-D-glucose 3550045 3551035 29 161.0455,59.0127 ffARE 2
80 52.73 CxHuOn tricin 7-glucoside 49112200 4911195 51 161.0264,491.1394, 447.146 1,473,129 6 il 16
815324 CyHOr  kaempferol 3-O-p-D-glucosylgalactoside ~ 609.1477>  609.146 1 26 6091512 Hl 7
825382 CoHsOs AT 609.1463  609.146 1 03 609.1473,301.0337 Hili
835431 CulaOn  &2HEH® 4630887 463.0882 11 463.0880,301.0356 Hili
845522 CuMaOn  SHHAH @ 463.0885°  463.0882 0.6 463.0896,301.0347 Hili
8555.86 CistuOs ~ FH ) 29.12350  279.123 8 S it 19-20
8655.92 CuHaoOn  Iuteolin S-glucoside 44700370 477.0933 09 47.0928,285.041 1 i 16
875594 CnHnOp  methoxy-myricetin-3-O-hexoside 493.0098>  493.0988 21 493.1177,331.0534,315.028 2, 447.109 4 i 3
885627 CyHauOis  leucopelargonidin ~ 3-O-g-L-thamno-B-D- 597.1836°  579.1825 19 597.1840,477.1457,417.119 1 il 20
lucoside
89 56,34 CoHnOn scogparm 461.1096>  461.1089 14 323.0768,461.1125,161.0250,417.108 9 i 7
90 56.86 CxHisOn  quercetin-3-O-arabinoside 43307830 4330776 15 301.0339,433.078 7 Hii 9
915709 CuHOs  GRRIETT 409.1483°  409.1504 sl - ZRilk 7
925773 CuHisOn  quercetin-3-O-xyloside 43307830 4330776 15 433.0787,301.0356 Hili 7
935797 CulluOn  WER-3-0-HE BT 44709330 477.0933 0.0 447.0042,285.038 6,327.044 1 Hili 11,13, 16
94 5838 CosHxOr6  isorhamnetin 3-O-robinobioside 623.1620°  623.16138 04 623.1610,315.0503 i 13-14,21
955841 CisHigOs  8-hydroxy-T-(4"hydroxy-3-methyl-but-2 2910867 2910874 24 173.0959,247.092 8 RiE 2
enyl-oxy)-6-methoxycoumarin
96 58.54 CuMlisOn  AREE 1EERRER 46107380 4610725 27 285.0406,461.0737 Hifi 7
975889 CyHunOw  naringin 579.1680°  579.1719 -68  271.0634,579.1547 Hifi 7
98 59.24 CaHyOn lariciresinol 4-0-glucoside 52020300 5212028 03 503.2075,521.2387,485.2127,341.169 3 K& 1920
9959.28 CosHicOis  tortoside A 57920810 5792083 -04  417.1571,579.205 4 A& 7
100 59.71 CyHyOn MR &-3-0-RAHH 4700400 4470933 16 447.1094,285.048 1 Hifi 11,13
101 59.80 CoHnOr  isorhamnetin-3-O-p-D-glucoside 47710560 477.1039 37 477.1198,285.0473,315.060 8 Hili 1920
1025991 CoHnOrs  quercetin-malonyl-hexoside 549.08820 5490886 -0.7  505.1207,301.043 6, 219.108 4 i 1213
10360.52 CosHaOnp 3 4-ZWIMERRZ T e 1502180 5151195 45 173.0452,179.034 6, 353.088 5, 191.055 7 Rl
104 60.90 CosHuOn 3,5 MiERZ 772 51502130 5151195 35 191.0566,353.088 2, 179.035 3, 135.045 3 Rl
1056178 CiHiO:  EENAE 2070656 207.0652 20 207.0648,191.0343, 151.074 6,135,043 8 RiE
106 61.50 CoHi0s TR 187.0084°  187.0976 17 125.0961,187.097 1, 169.082 1, 123.080 1 HHR 14-16
10761.57 CosHaO0 ~ 6-0-(E)-caffeoyl-hydroxyphenethylalcohol- 461146 5> 4611453 26 461.1465,161.0249 (5 S
4-0-B-D-glucoside
108 61.64 CoHuO  thamnetin-3-0-p-D-glucoside 47710560 477.1039 37 4771115,315.051 2, 299.031 4, 161.025 8 i 2
1096196 CisHpOs eriodictyol 28705720 287.056 1 38 125.0240,259.061 1,287.056 1 i 13
110 62.13 CosHuOr 1 4-ZI0ERRZ TH2 5151209 5151195 27 353.0880,191.055 6, 179.0344,515.1203 FHlR 12,14
1116274 CosHuOn  6-O-caffeoyl-p-hydroxyacetophenong-4 459128 8> 459.1297 -9 323.0787,459.123 4, 135.043 2, 1610314 it 13
0-p-D-glucoside
11263.04 CuHinOs  capillarisenol A 259.0626>  259.0612 54 50731 ZRilk 7
1136310 CxHnOn isorhamnetin 4'-O-glucoside 47700480 477.1039 20 477.1045,315.0715,161.023 8 HH 7
114 6321 CiaHigOs  dicthyl benzylidenemalonate 24709840 247.0976 33 185.0994,173.0089, 169.068 3,247.106 3 FEANE 20
1156378 CosHuOp  45-ZWMEEREE TR 51502120 5150195 33 353.0893, 173.0453,179.0347,515.122 6 HHE
116 64.70 CuiH3s0s  ophiopogonoside A 41724920 4172494 -0.5 - i 1920
1176481 CyHuOn  tracheloside 549.198 8 5494978 19 387.1670,549.1998, 161.023 7 KiE 14
118 65.03 CyHxOw  vitexin 3109900 431,098 4 15 285.0385,431.1022, 227.0319 i 7
119 65.62 CisHig0s  scopariachromane 2771079 277108 1 09 259.0963,277.105 6,199,074 5, 247.094 2 AR 7
120 6579 CoHuOn  chrysoeriol-7-0-p-D-glucoside 46111010 461.1089 25 33.0776,161.0239,461.1093 il 7
121 6631 CisHioOs  6-demethoxycapillarisin 28504070 285.0405 08 2850503 & 3,14
1226640 CigHnO7  capillarisin 315.0506" 3150510 -14 315.0542,299.022 4, 201.013 6, 167.001 4 R 13-14

a-iE X B LG b-HE TR FAM—H] ;s -l T T N[M+H]; d-ARIEHIG EEHESRT 4 4
a-confirmed by comparison with reference substances; b-the quasi-molecular ion is [M—H] " ; c-the quasi-molecular ion is [M+H]"; d-arrange the top 4

based on relative abundance.
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By AR R R R 6,8- . -CB-D-Hi & FEAF (53).

quercetagetin-7-O-glucoside (64). 5 f7¢ % 6,8-—.-C-
B-D- % %j #E £F (74 ). leucopelargonidin 3-O-a-L-
rhamno-B-D-glucoside ( 88 ) .
robinobioside(94)#l isorhamnetin-3-O-B-D-galactoside
(101, & 2 R LI 7-F2H:4 2 2 (65)F1 8-hydroxy-
7-(4'-hydroxy-3’-methyl-but-2'-enyl-oxy)-6-metho-
fa] LK N R K0 6-0-
feruloylsucrose (39). arillatose B (43). 1-sinapoyl-B-

isorhamnetin 3-O-

xycoumarin (95 ),

D-glucoside (52) . trans-caffeic acid [apiosyl-(1-6)-
glucosyl] ester (56) Al isoregaloside A (71), i} 16
AL T IERIEREE . IR 1 A1 2.
23 TREEKHEET IS EENE
231 KM S ENENK 254nm, HAib
8 Mgy 324 nm, HARFEAFF “2.2.17 B A
N PRV R L B AT G0 R L i P L 4
A

AS11 (324nm)
AS10 (324nm) )
AS9 (324nm) | 4

(o))

2 3 7
8

AS8 (324nm) e S “
AS7 (324nm) | .
AS6 (324nm) \ e
ASS5 (324nm) ) L
AS]11 (2540m) . \
AS]0 (254nm) ; Sy
AS9 (254nm) o
AS8 (254nm) B -
AS7 (254nm) }1

AS6 (254nm)
AS5'(254nm)

0 10 20 30 40 50 60

324 nm 1
254 nm

0 10 20 30 40 50 60
t/min

LR IAIR s 2-5R IR 3-Fa IR 4-FT2E3R-6,8-C- AR HEH s
S-SLLRRT; 6-3,4- UMM TR 7-3,5- OmHERE A TR 8-i5
PR 9-4,5- ZMmEREZE TR .

1-neochlorogenic acid; 2-chlorogenic acid; 3-cryptochlorogenic acid;
6,8-di-C-B-D-glucoside; 5-hyperoside; 6-3,4-
dicaffeoylquinic acid; 7-3,5-dicaffeoylquinic acid; 8-scoparone; 9-4,5-

4-apigenin;

dicaffeoylquinic acid.

4 EEHME A) FMRAXNRE B) BIEE
Fig. 4 Chromatograms of A. scoparia (A) and mixed

reference substances (B)

232 LMEXRR. EEBRKNRAESE  2HH
BN IR A0 B AT AR A~G %% 30 uL BERE
Mg, UG NAALKR (V), R RS (XD
HEAT AR ER, 45 9 AN 1 [l U 7 F S Ze it Va1
FEIRA X IRV TAE W G 0 MR e bRl 5
DUMEMEEL 3 0 14 10 & 1 205l AT Rl fR (LOD) A
EEIR (LOQ) MixE, WE 2.

2.3.3 FEEREALS 200 B 3R A IR T
TAEW D30 uL, 1d NESLERE 6 RIE H MR %
B, 3d WEEH 2 RIES: 3 d SRR e H IS &,
RIS, AR s R R . SRR . Fask)R
TR TR 3-6,8-C-_H & M . 22k, 3,4-2=0
MEREZE TR 3,5- - MIEREZE TR . I R AT 4,5-
ZEREZE TR 9 oI H ARG B R ALK
FEME ) RSD. S5RHNKEZER RSD KIKHN
2.49%. 0.45%- 0.59%- 0.71%- 0.30%- 0.42%- 0.31%-
2.82% M1 0.48%, H Ia) % FE & 1) RSD KK N
1.67%- 0.45%- 0.53%- 0.78%- 0.34%- 0.45%- 0.32%-
2.82%F1 0.50%.

234 FaEtEiREe B ASY SRS VER, 28T
%J5 0. 6. 9. 12, 18, 36 h FEEENE, 034
B S “23.37 TRHSRERR. SRR . PRSI
i R 2R-6,8-C- MG BT . S 2eMhiF. 3,4-20
MEREZE TR 3,5- - MIMEmEZE TR S N B AT 4,5-
EREZE TR 9 AN RSD E, 45 AN
4.47%4.12%- 3.44% 4.80%- 1.40%- 3.96% 3.94%.
0.83%- 4.27%.

235 BEEMRE B AS9 WK “2.1.17 W R
L ARNENE TR 6 MEtlihiml “2.3.37 T
T 9 ARG B B S PR S HLE) RSD, 45 858
SRR SRR FRSREIR . TR ER-6,8-C- i &bk
. S, 34- I TR 3,5- ek
TR TR MR 4,5- IiNHEREZE T BRI F85 5 i Ay
BrHIM 060 5.77 1.73. 247, 0.68. 11.31. 7.05.
0.47 A1 7.08 mg/g, RSD &KIKA 3.74% 4.35% 3.73%-
4.60%-+ 1.53%- 4.55%- 4.15%. 0.94%7F14.71%.
2.3.6 SRR ERIREE U AS9 KK 6 43, R
0.1g, KiZEWE, B 25mL BT, 2RkEZERN
“2.1.27 WRHIM “2.337 TF 9 N6 iE i
EWOERE (Ko IS 25 TR AR YR B
A FRERTHE D, INHEE 24 mL 45, % “2.1.17
T 75 k24 R o v, AR S B E Tk
Wi, HEFSER. SRR, RSRR. THE-
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Table 2 Regression equations and linear ranges of nine components
X B EEpiE s r 281 YE Fl/ng LOD/ng LOQ/ng
AR IR Y=3 248 875 X—8 823 0.999 8 2.5632~256.32 4.0290 7.092
ok JR R Y=2 853 308 X—29 877 0.999 9 49.536~4953.6 12.49 2 17.208
R I R Y=2 636 537 X—14 484 0.999 9 11.856~1185.6 7.3850 11.798
FRE-6,8-C- A H Y=2 088 576 X—4 333 0.999 9 5.4360~543.60 3.3030 6.170
KotiAs e Y=2556 845 X—5 221 0.999 9 11.808~1180.8 46710 10.807
3,4- " WmHEREZE TR Y=3 130 550 X—139 942 0.999 8 43.812~4381.2 45.993 0 49.005
3,5- T mmMEREZE TR Y=3 713 120 X—548 416 0.999 9 142.03~14203 149.2100 152.750
T N I Y=254 133 X—51 736 0.999 6 49.680~4968.0 22.956 0 29.017
4,5- " WEREZE TR Y=3 347 783 X— 141 261 0.999 8 48.144~4814.4 445150 49.929

6,8-C- _FI EIMETT . 22 BkTY . 3,4- WnmEREZE TR
3,5- T WMHEREZE TR S B AT 4,5- iR s
& R INRE B %6 )2 H: RSD, 45 -4 R % 43 K
96.68%. 104.63%-+ 96.76%. 103.03%. 97.43%-
105.92%- 103.94. 102.05%7%1 99.45%, RSD 435N
3.08%-3.17%- 2.85% 1.95%- 3.63%- 1.13%- 3.25%-
4.53%F1 4.64%.

2.3.7 FEEIE 0 BT EL AS5~ASTT ik
AR 30 pL BEFEIE, 03k 9 AN VT

SR, AN A AR K 8 v A 5 R SRR AT T A i
BT EK, 5~8 AT E&ER, o~11 A& &

W JERE, 10 AV & R FIEE, 5 CiRiig oA
—8 Bk, AV SRR 3,4-0
WEBEZE TR\ 3,5- - WIHEMEZE TR« 4,5- Mkt %
TR, WERBARGEREEMEZR (5~7 A)
SRBE, ERM B AR 6 AVIERm, EEK
Iy e R AT R -6,8-C- R A ET 5~9 H&
RIZETE N, 10 H )& Rk B AE 5 XORE P,

R, AR BRI RETE SR it b 25 o B 35

g )

W 3 FE 5~7.

®3 TEEKEEET I TRIDEBNELR

Table 3 Determination results of nine components in A. scoparia at different growth periods

JR 25 Hl(mgg ™)

B i i L 3A-THIMERE 35-ZWIEEEE 45-—WnHEEE AR A¥E-68-C-— (R —-—.

HRRER 4FER  REER £omp £omp £ omp WER fe E4; A AR VP
AS5 092100 100230 250200 159840 11.2680 7.8080 48,506 0.050 00 047100 052100 -
AS6 110800 111610 296200  31.7500 143800 13.8500 75.211 0.423 00 047300  0.896 00 -
AS7T 086800 57050 292900 325440 84010 133360 63.783 1.767.00 016100  1.92800 -
AS8 059000 83170 1.86300  13.6990 86150 6.7230 39.807 1.488 00 020100  1.689 00 -
AS9 058200 56610 170200 111730 6.9650 6.9790 33.062 241800 067700  3.09500  0.46500
ASI0 025400 36910 0.98000 54670 34500 2.2010 16.043 4.083 00 227900 636200 10.700 00
ASI1 030600 74160 0.97900 7.3610 39340 2.508 0 22.504 0.609 00 078500 139400  1.25600
— R T R R

—-indicates below the LOQ

T m [ s e
% eof 34 M ~ | mrmsen
£ 5 45 R = °f
= B — LR A S F E 4T
i 30 i I

20. v e = 1k

10 %= =5

ol .::.—+~‘;——\‘_.:‘q/; O

AISS AS|6 A’S7 ASIS Alsg ASIIO AISM AISS ASl6 A‘S7 ASIS Aéf) ASI10 Aéll
RE S R

5 AHEREMS 2 ETLE

Fig. 5 Line chart of content of organic acids

El6 =REZXMDEERLE

Fig. 6 Line chart of content of flavonoids
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AS5  AS6 AS7  AS8 AS9  AS10 AS11

7 RBENEESER%E
Fig. 7 Line chart of content of scoparone

3 i
31 XTREMBERRIEN

AL H AR CERI, & ERBRITIE
N AR IE B TN A RER I R, SR A
T RA R Z AT, 5 SRS B 45 R
—3. AT, 531 ADNEERS T-RERF TR
(65) L AALEERFHT A Reril®] . miE 1~
3 A, SRR R R B R 2 T IR AR
X, H T AR AR SRR, AT
FLIRI AT 7 8708 A ORI B A R . A
ARG RE, FBERWEE P EHIEE N,
HREERMK, KT HPLC 1€ &R 2 2
PR, 5 SRR TE PR 4 P TRz R gy B R
—
32 XTEHEFEMUERENWRESTHERMERS

T R4 2 1853 5 R AR AR = P A A= AR
PR 2 Bl AR R AR T R AR
52, FoA A F B 1A A AR 1 v i) R 6 A A
TR AR, L B S R 3 A
o CGERFREfLD . HEE L, b, B EE02, fY
HEHZRAEREE PRI 1 AREEEAILER
tuberonic acid glucoside (47) W[ gEFEAEKITFEFE
W AR, B 7K T SRS
KA IS H R FAFLE 1% A ML 1 EF T tuberonic
acid (59); (NAEHTRAENNEHE TR F]F 2 4~
B2 %53 quercetin 3-O-robinobioside (73) FIA R
T EBERERE (96) TR TE AR KT R R T
AU LA S T AAE R R A IR v R I 3 (7 2 A
FA5 #H [F BFAZ Y leucopelargonidin 3-O-o-L- thamno-
B-D-glucoside (88) F1 quercetagetin-7-O- glucoside
(64), HH quercetin 3-O-robinobioside (73) K4 3’

fr L, REBER 7-HE PR (96) g5k
()7 2 BE RS TR A AR M3 CROT R AR, [RIE 3
Rl 6 Ak AL

AAERKZE R AR B R 20 S 40 14 Ak
43 R B AT A 2 MIAK R A R o v PR 40 5 B oy
FEAE K R R E A AT R . Fea HLBR SR
JRp R PR A IR A AR (23) MINHERR 4-O-F
EIPEE (38) AIREZM R AR FEEER TR (30)
HgmHERE (44) (PG HEE Y, RekRIR (36)
AIRERZRIAIR (42) TR gt sEEE i R
JREEK 6,8-di-—-C-B-D-TH A HEH (53) WIHEZHL 7
TR 6,8-—-C-B-D-HEHEE (60D [ 3hrFtHil,
PR, SRITRER 6,8--C-B-D-HHMET (74) TIRE
FESTHER 6,8-—-C-B-D-TEFEL (60D HIFHIIL™
¥), isorhamnetin-3-O-B-D-galactoside (101) AJfE &
%% quercetin-malonyl-hexoside (102) Ji 2P ik
H 32 5 A AL 7= 4, isorhamnetin 3-O-
robinobioside (94) FJ {24 isorhamnetin-3-O-p-
D-galactoside (101) ERZHE=Y; & E RIS
T-FFE K (65) F 8-hydroxy-7-(4'-hydroxy-3'-
methyl-but-2'-enyl-oxy)-6-metho-xycoumarin (95)
A REINTEE AR (105) AR =9, AT AT RE
THEEE WEE (105) KL 6 Al 22k F A LA 7 AL
FAEAL, JEHETRERIEE IR (105) 7 A 4
#% 4'-hydroxy- 3'-methyl-but-2'-enyl-oxy HUfX; fAj
RN R AT 6'-O-feruloylsucrose (39) F1 arillatose
B (43) =& [ 7 7 Mk, ® - 6-0-(F)-
caffeoylglucose (32) 3 {75k F AU LAk H A 2 50
g3 1 AIREFRR R H 3% 1 AN DY PR REE F AR, 1-
sinapoyl-B-D-glucoside (52) T fgsZ 1-O-feruloyl-B-
D-glucose (79) 3 Ayl kA H AL, trans-caffeic
acid [apiosyl-(1- 6)-glucosyl] ester (56) FJfE & T
1-O-feruloyl-B- D-glucose (79) 5 fif FAEFE L H AL H.
I 2 BB 4 6 AR RS H B 1 PO SR 2R 450
HUAX, isoregaloside A (71) FJ BEAZ regaloside A (66)
() A4

DL B TR, BORF TR RAE IR
B RS A R, HAA DA TR R E
RS T %) 1 70 2 R B A AR i AL B T BEAZ A 7]
IR AFE T RRERERRE T, UEFFRE
R 2 PRSI B PR 3 AN B2 R AE K Z3 R B A o
R EN ) 16 N o3l AT E R X 53 B ZE R R
SRR RV T8 (R AR 1 1 o
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33 X(TAREMNERS RERS

SR G EE A B o 3 15 AN HE S &
e Rag s 7 Hb o A~ CHPLERISHSY 6 4, R
FRAr 24, HEEREST 14 HE 1T FE 2 \)
W, SXFRHEEIR OB R B R AR R 3
A, BB EEIE RS RGO A5 A
57 ) 7 S 71 73N W [ o
R T RIS R A R SR SO v 3K T e
2R,

4RI NIRRT B IS T % R,
43300 24N, HrA PRSI E R 2,
AR A FEEERE S TR (SRR BRI B
SRIFID FN e TR A (3,4- IR LS TR
3,5-ZWMHEBEZE TR . 4,5-IERRZE TR S IR
HEFREAREYR, A HEIRE (hEZ )
“CORDARR” R TEAR YRR, AT H A VIET A A
RIL, MR 3,5-0hnndl ot 2 e R 4 kR 2
BRI B T AR IR AU E 14 2 i M 3¢
F-6,8-C- &M 2 AN TEEH 43 38 35 i 48 R0 3
Pt ts, AT H 4 WFISCERET TR R I, B
R P SR S R 4 2 WK S e, TR 2 -6,8-
C- A B R R AT H 1 IALE A B Kt 7= 14 ok
I R FE T B LSRR R B R e LS 10 2805 4%
T R T N R S TR R RSy, R B R
() By 2 — 29, (R E 2 ) DLz ka1
FE AR R R AR AR Sy . B ET I,
AHIF 7T BEAT 5 T I 9 AN A $4 s s AR
MY

PR A G B R B AR . ORITAE
FHRNFCARAE FH ot e S50 29321, 2 Ji R S5 e gt 2
TEREM S ST, 8 NEREY A RIPEAE
L ARIFER, (B ME, ansk i ERSSEmnmEmp: 2
TERISHSY 578 PR 2 T U B T FIIRAE L | PRI
FHU291, S 2 B A3 2GR 20, 0 B —E
PUFFIE P20, 2t i R nined e 2 - BRS Fe o3-l
HTFIH, EENEE. SR E T2
#-6,8-C- A G MEH HA —E it HslEHR. ANFER
AT ERF [R1 % BT AR H 0 B 2 B A o 380 s, TR T
WMy 003, RIS LA L BIR, AFAE KR
5 R AR JE RS ZE TR LT 6 AW Bl
TR 2 By 4 22 AR R SR 2R -6,8-C- ] A T LA
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