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Abstract: Objective The global chemical components of Atractylodes macrocephala were analyzed without discrimination
to explore the differences in chemical components among A. macrocephala from different origins. Methods The chemical
constituents of A. macrocephala from different regions were analyzed by ultra-high performance liquid chromatography-
quadrupole time-of-flight tandem mass spectrometry (UPLC-Q-TOF-MSE). Principal component analysis (PCA) and orthogonal
partial least squares discriminant analysis (OPLS-DA) were used to multivariate statistical analysis of 4. macrocephala from
Hebei, Anhui, and Zhejiang, and the main differential chemical components of A. macrocephala from different regions were
screebed by variance analysis. Results A total of 53 chemical components were identified, including 21 terpenoids, 10 organic
acids, three amino acids, three glycosides, and 15 other components. A total of 21 differential chemical components were
characterized, including three unique components and 18 common differential components. 9,10-epoxy-12(Z)-octaenoic acid is
a specific component of Anguo in Hebei, L-isoleucine is a unique component of Bozhou in Anhui, and atractylodes lactam is a
special component of Panan in Zhejiang. The contents of adenosine, 6,9-dihydroxy-3,3a-dihydroatractylenolide III, furan

sesquiterpene, atractylenolide I, atractylenolide II, and biatractylolide were the highest in Anguo. The contents of
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neochlorogenic acid, 7-hydroxycoumarin, chlorogenic acid, and caffeic acid are the highest in Bozhou. The contents of uridine,

L-valine, 8,9-epoxy atracolactone, 4,6-dihydroxy-3,3a-dihydroatractylenolide III, atractylenolide III, aceradienone, 3f-

acetoxyatractyloketone, and palmitic acid were the highest in Panan. Conclusion

The chemical components of different

origins were significantly different. The unique components from each origin could serve as the basis for distinguishing origins,

and the 21 differential chemical components could be used as the basis for quality evaluation of A. macrocephala from different

origins, as well as provide a reference for the development and utilization of A. macrocephala.

Key words: Atractylodes macrocephala Koidz.; UPLC-Q-TOF-MSE; multivariate statistical analysis; neochlorogenic acid; 7-

hydroxycoumarin; 9,10-epoxy-12(Z)-octaenoic acid; atractylenolide I; atractylenolide II; biatractylolide
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Table 1 Sample information of A. macrocephala

W5 T I ks i) FE
SI 1709061 b2z [E| S9 BZ180324 ZHREEM
S2 1709062 L[| S10 BZ180325 ZHREEM
S3 1709063 bz [E| S11 BZ1807141 WL 2z
S4 1709064 j[dbZ& | S12 BZ1807142 RN
S5 1709065 itz | S13 BZ1807143 T 2
S6  BZ180321 #ZH= M| S14 ZJPA20191101 HHT %%
S7  BZ180322 =] S15 ZJPA20191102 HHT %%
S8 BZ180323 ## = M| S16 ZJPA20191103 HHT %%

TALIENE, EXSRUETR, RIfS. SRS A
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B T SR RIS R, I E T 10 mL 23R, e
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Fig. 1 Basic peak intensity chromatogram of A. macrocephala in positive and negative ion modes
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Fig. 2 MS? spectrum and fragmentation pathway of atractylenolide III
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Table 2 Identified chemical constituents of Atractylodes macrocephala Koidz. in positive and negative ion modes

5 n/min BRE mk) THE m2) WEET TR BE (X109 (e ZaE K gt
1075 4570710 4581877  [M+H]" CauHyOn 125 (E)-deca-2-ene-4,-diyne-1,10-diol-1-O-p-D- 116.094 6, 70.0793 RHE
apiofuranosyl-(1—6)-p-D-glu-copyranoside
20128 1417 1751181 MAH] CHuN©Or 133 LK4AR 1581229, 130.118 7, 116.004 6,  HHEF%
30161 2440695 2430653  M—H] CoHoNiOs 225  R¥ 2000554, 1520386, 1100227 HAhk
4 181 2670068 2681088 [M+H]" CiHiNsOs 352 Jg# 136.064 3, 119.054 6 HAhk
500223 1190735 1200814 [M+H] CsHN ERCIVE-F:5 94 103.056 0, 91.0522, 77.0337 HAh
6 279 1310946 132098  [M+H]" CeHiNO 2l LREER 86.095 1 AL
7286 3540951 3530877  M—H]" CigHisOy 204 HRRER 191058 8, 179.0335, 135.0435  HHE%
§ 293 1170790 1180868  [M+H]" CHNO,  -156  LH4EE 72,0825 PRiTEs
9 302 4942363 4932280 [M—H] CuHxOn 190 (IRASSR)13,3rimethyl-2-oxabicyclo[2.2.2]oct-6-y1-6- 447.223 1. 285.064 9. 161.024 7. it %
0-B-D-glucopyranosyl-p-D-glucopyranoside 143.033 4, 119.036 2, 101.025 6.
89.020 6, 71.0156, 590148
10 337 1620317 1630377  [M+H]" CoHsOs 367 TRERGER 1450317, 1350472, 1170330, 89.0420Lf2%
11 341 3540951 333.0877 [M—H] CiHisO 414 HER 191058 8, 179.0335, 135.0435  HMEE
12349 180.0423 1790335 [M—H] CoHsO: 246 WIHERR 135.043 5 FNER
13 461 1920423  193.0490  [M+H]" CioHsOs 30 HEERLE 1780237, 150.034 4, 1330296,  Hfh%
14 493 5161268 5151144 [M—H] CxHaOn 105 R&EMB 353.0877, 191.0558, 173.0452  HHlEm%
15 502 5161268 5151144 [M—H]" CasHuOn 0.8 RERMA 353.087 7, 191.038 8. 179.033 5. HblE%
135.043 5
16 519 5161268 5151144  [M—H]" CsHuOn 134 RERKC 353.087 7. 191058 8, 179.033 5., AHER%
173.045 2, 135.043 5
17 540 6784918 6795030  [M+H]" CxHnOn 075 glucopyranoside 661.486 6. 452.362 2, 435321 1. %
209.1627
18 560 3340416 3330396 [M—H CiHnOs  -231  6-(3-hydroxy-propionyloxy) atractylenolid III 305.1401, 2611485, 244.1496 5%
19 662 3882461 3892569  [M+H]" CaHs0y 0.99 8 9-epoxy atracolactone 371044 2, 330207 0, 284206 2. %
256.193 3, 244159 5, 232168 8,
2161754, 1450948, 70064 6
20 705 281467 2811392 [M—H]" CisHOs 121 46-ZFH3 3 E AR N I 263.1297, 2451200 %
20 779 2801467 2811392 [M—H]" CisHxOs 238 69-CHEIJa-HAARNE I 2631297, 245.1200 [
2 810 281514 2291572 [M+HJ* CighxO 302 furan sesquiterpene 214138 1. 173.093 1, 133.064 8. %
121064 6, 77.041 4
B 882 2962351 2952273 [M—H” CisHuOs 283 9I0-HE-120-+ \ iR 1711025 il
24917 2481412 2491465  [M+H]" CisHyOs 078 6-REARKEI 231.1384, 2131166, 203.1362 K
25 977 2501569  249.1451  [M—H]~ CisHxOs 151 2-(3-hydroxy-da-methyl-8-methylene-octahydro- 231.004 8, 205.1613 HLERE
naphthalen-2-ylidene)-propionic aci
26 995 2481412 2491503  [M+H]" CisHuOs 0 AANE I 249.153 4, 231.138 4, 203.142 4, %
189.088 4, 175.075 5, 163.076 8,
119.0879. 1050700, 91.0563
271028 2201467 2301567  [M+H]" CisHiNO 299 AARNBHE 215123 5, 160073 2. 141072 0. #%
128.0692
28 1058 1940579  193.0540  [M—H]" CiHiOs 300 BIEER 178.023 5, 1490579, 1340400  AHlE%
29 1075 4143862 4152181  [M+H]' CaHsiO LI pAME 119.083 2 Hpg
30 1077 3142457 3132300 [M—HJ" CisHuOs 205 2-4-(2-hydroxy-ethoxy)-1-isobutyl-14,6-trimethyl- 2952310, 277.2188, 2011135 Hfh%k
hept-2-ynyloxy]-ethanol
301118 2761725 2771813 [MAH CoHuOs  -319  ARHEV 199.116 7, 105.078 9 %
30 1134 2321463 2331549 [MAH] CisHuOs 005 FEARAEA 2051427, 187.1474, 1591168 ik
331137 2561099 2571170 [M+HJ* CigHisOs 0.64  P-hydroxyphenyl ethyl phenylacetate 178.082 0. 165.074 1. 153.072 4. Hfh%
1410720,
3401148 2321463 2331549 [MAH] CisHuOs 0 HAWET 215145 7, 187.150 7, 159.080 0. %
145.105 4, 131.087 1, 105.070 0,
91.056 3
35 1212 4953349 4963380  [M+H]' CuHuNOs 255 7{4-(11-hydroxy-undecyloxy)-phenyl]-7-pyridin-3-yl- 478327 1. 184.0769, 1041096  Hfh%
hept-6-enoic acid ethyl ester
3 1227 2621569 2631613 [M+H]' CigHnO; 3 Sp-HREEARNET 245.170 6. 231138 4, 213.123 0. %
163.076 8 105.0700
371231 2962351 2952310 [M—H]" CisHyOs 240 1-(4-hydroxy-pentyl)-2,8a-dimethyl-5-methylene- 2772188, 171.1022 Hig
decahydro-naphthalene-2,6-diol
381246 5704437 5694376  [M—H]” CuHsiOn 306 cucumariaxanthin B 3912248, 3150498, 2552301 iAok
391255 2301307 2311384 [M+H]" CisHisOs 0 AANE I 213.129 4, 185.133 2, 157.103 0. #%
128.064 2, 91.056 3
401275 201827  22L1851  MEH] CisHa0 245 atractylmacrols B 1571139, 1050700, 77.0376 %
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5 mmin BRE () TWE (k) WAETE  4FR% BE (X109 4 ZHRE R R
41 1291 2700528 2710613 [M+H]" CisHuOs 256 FxE 2431641, 165.074 1, 153.0724, 105.0655 Hthk
4 1313 2041878 2051957  [M+H]" CisHy 132 P-BE WS 149.131 6, 135.1132, 123.0867, 95.084 4 &S
4 1319 2181671 219.0784  [M+H]" CisHxO 273 i 2011676, 159.1186, 1451054, 1310921, 123.0770, ik
105.0770. 95.0844
4 1328 2741569 2751634 M+H]" CrHyu0s -1.09 -2 BASLEAT 215.1427, 145.1001, 119.0879, 105.0700, 91.056 32
45 1353 2201827  221.1941  [M+H]" CisHxO 239 eucalyptus isospoonet 203.1797, 119.083 2, 81.0722, 69.070 1 Hthk
46 1465 7804355 7814479 [MAH] CuHeOn 3.00 rotanane heptaccanate 499298 0, 295.156.0, 211.100 1, 85.0648 Hophg
47 1499 2001722 2031797 [M+H]" CisHy 1.34 ARV 161130 4, 133.100 1, 105.070 0 ik
48 1509 2161514 2171591  [M+H]" CisHx0 34 EAH 199.146 9, 159.113 1, 133.100 1 [
49 1519 2021722 2031797  [M+H]" CisHy -2.70 P-vatirenene 161130 4, 147.1169, 133.105 1, 121.1079 etk
50 1531 4622770 4632871  [M+HJ" CaoHisOs 3.00 WEARNE 2311384, 163.0768 &S
511536 2802402 279376 [M—H]" CigHyOs 1.56 T 2612262 FHERE
50 1541 2021722 2031860  [M+H]" CisHy 245 ket v 1611359, 147.1222, 133.100 1, 121.1079 [
53 1596 2562402 2552301  M—H]" CiHyOs -1.70 il 2372091 HHERE
“xr FoRimnt xR A R R LA
“#” means a compound is determined by comparison with a control substance
QC
o e HiL
301 0% 50 A °
© S °© o
o o = [e]
EN o
< o ® ®Fo S %
g 1 G > g <
O ° %@ A () 3
% (] %}O [e) o
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Fig. 3 PCA scores plots of A. macrocephala from different origins in positive and negative ion modes

TR A ARZ M, A BRI S HLER
3. WA B (S-plot) A LAZR 7N 2H [a] 1 22 55 1 7
Hm B ke, AR R A 2 2 S T
MR K, R S-plot P& AT 9 1k HY A7 7E B 3 11 22
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Fig.5 Analysis of differential compounds in A. macrocephala from different origins
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