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Research Progress of Lactone Components and Quality Evaluation of Atractylodes Macrocephala

ZHOU Yun, SHENG Yunjie, LI Chengyan, LI Yangchun, SHOU Dan’(School of Pharmaceutical Sciences, Zhejiang
Chinese Medical University, Hangzhou 311100, China)

ABSTRACT: Atractylodes macrocephala, a plant of the Asteraceae family, as a commonly used traditional Chinses medicine in
clinic, has the efficacy of invigorating spleen and supplementing qi, eliminating dampness and inducing diuresis, and expelling wind
and dispersing cold. Moreover, it was proved that it has many pharmacological effects such as anti-inflammation, anti-tumor, and
improving immunical ability based on the scientific researches. Atractyloside is one of its active ingredients and characteristic
ingredients. In this paper, using the search terms of Baizhu lactone, sesquiterpene lactone, quality evaluation, quality control, and
chemical composition, the CNKI, Weipu and PubMed literature database were searched. And relevant literature results were
compared and summarized. The catagories, structural formula of atractyloside and their transformation mechanism were
summarized. It was found that the content of lactone components could be affected by different processing methods, different
producing locations, different harvesting season, and different growth years. It was found that for the quality evaluation of
Atractylodes macrocephala, the multivariate statistical analysis combined with content determination or fingerprint establishment
could be more accurate, reliable and comprehensive, among which the supervised PLS-DA with OPLS-DA analysis was better than
the unsupervised PCA analysis. This literature summary could provide a beneficial reference for the quality evaluation and
utilization of Atractylodes macrocephala.

KEYWORDS: Atractylodes macrocephala; lactones; quality evaluation; multivariate statistical analysis
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Tab. 1  Information on the main lactone constituents in
Atractylodes macrocephala Koidz.
- o REXE Sk
HSC AR YESLLFR i =2 R R
HARNEE 1 atractylenolide I CH;;0, 230 [8,11,15]
AR 1T atractylenolide IT CiH,0, 232 [8,11,15]
FR AR T atractylenolide IIl CHy,0, 248 [8,11,15]
HARNEEIV atractylenolideIV C,Hy0, 262 [5,10]
XA AR biatractylolide CyHy0, 462 [6,8,16]
FIA PG VI atractylenolide VI CsH,, 202  [10]
8, 9- 4T 8, 9-epoxy atractylolactone  C,,H,0, 232 [6]
NS
HAR MV atractylenolide V C,sHyO0, 264  [10]

8B-Z %L 8B-ethoxy atractylolactonelll ¢ #H,,0, 276 [13]
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Fig. 1 Chemical structure of main lactones in Atractylodes macrocephala
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Fig.2 Transformation mechanism of atractylone

R1-atractylone; R5—atractylolide I; R6—atractylolide Il ; R10—epiatractylolide I; R12-atractylolide I ; TS1-TS13—transition state.

2 BARREBTNREZWER

2.1 FRNERR e

2.1.1  R[EMHITT A AR N ERR R FREY
FIA P BT LA ST IR B o 2 M D7 i s e kK, FEARSFE

B3 bAoA L Y 2 PR o . fﬁﬁ%%ﬁﬁi@ﬂéﬂ)ﬁmﬁﬁ”‘”? HA
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Tab.2 Changes of atractylolide content in different processing methods

V2L IWIRES HAR B & s k. EEPCN

HEAR . BIPAR . AR FIRAER T 2 EEEAR0.037 1%)>117R(0.023 9%)>%k45(0.022 6%)>+%5(0.016 6%) [32]
FARMNEE I . ZZEAR0.060 0%)>145(0.033 0%)>%k15(0.025 0%)>F174:(0.024 0%)
FIARNES . TR (0.028 6%)>F17(0.014 0%)>145(0.013 4%)>%k45(0.012 8%)

+EA FIARMMEE I : 2405 (0.475 4 mg-g )>BE L (0.469 9 mg-g™)>kE0r 1 (0.420 6 mg-g)>%5 1 4b [30]

(0.402 1 mg-g y># £ (0.352 7 mg-g >R (0.117 7 mg-g™)

AR EARPES I . 5:45(0.198 6 mg g y>A: FAAK(0.168 4 mg-g ™) [28]
FARMEE I . 5545(0.269 4 mg g 'y>A: FAA(0.200 3 mg-g ")
FIARMEEI . $:10(0.236 5 mg-g )>4: FAAR(0.212 4 mg-g ™)

H AR Y EAR RIS T . 35(0.434 mg-g)>1b8(0.409 mg-g)>E AR (0.375 mg-g >k £(0.315 mg-g ™) [24]
FARMNEE . 4 AR (0.334 mg g )y>#kk5(0.300 mg-g™)>kb#5(0.297 mg-g)>154(0.134 mg-g™)
HARMNEEI . £#5(0.675 mg-g)>/E FIAK(0.578 mg-g™)>%k1P(0.344 mg-g " )>154(0.177 mg-g™)

T AR, BEA, EEA. EARAEE T . EEARO0.051 1%)>145(0.024 6%)>H AR (0.021 6%)>H74(0.019 6%)>%kk5(0.018 0%) [29]

HEEAR

FARNER T : EEEAR0.038 5%)>£k£5(0.031 4%)>FE IR (0.031 2%)>145(0.026 3%)> AR (0.025 7%)

FIARAIEE T . AR (0.327 8%)>5k45(0.276 1%)>F45(0.137 1%)>1 {4 A (0.121 5%)> 1A (0.094 9%)
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Tab.3 Content difference of atractylenolide from different habitat
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Perkin Elmer Series 200 =%¢ Dikma Diamonsil Cy(150 mmx

FIARNES T 8% (0452 mg g )>Hi B (0.417 mg g )>#F(0.405 mg-g > [37]

TR A 4.6 mm, 5 pm)

VL.V (0.403 mg-g™")>idk (0.391 mg-g™)

FIAR AR IT: % (0359 mg-g ')>H & (0.268 mg-g )>VLFY (0218 mg-g')>
IR (0.217 mg-g™y>1dk (0.213 mg-g™)

FIARARRIT: 8% 0.545 mg-g )>HE (0.510 mg-g )>WL (0.506 mg-g')>
HIF=1TV4 (0.505 mg-g™)
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A OB (T AL
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Agilent C g ¥ (4.6 mmx250 mm,

FIAR TS T+ AR PTG T #iTAE 2 (0.122%) S22 (0.115%) i [38]

EIARPIES 1 : MR (0.34%)>244 (0.18%)>WT. (0.11%) [36]

Anfi) 5 pm) AR TS T2 W7 (0.18%)> 2484 (0.15%)>HiiT. (0.12%)
FARPIER T : 1R (0.77%)>%84 (0.35%)>Wi7T. (0.13%)
600-2998 R =R A £ Eclipse Plus C,; (A4 (4.6 mmx AR T« #iVTiAE (2.29 mg-g); WVTIKTT (2.24 mg-g ™) ey [39]
A 250 mm, 5 pm) FIAR IS T 97T HEIC (3.63 mgg™); WiTT AP (2.27 mg-g ™) i
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3k (0.215 mg-g )>WIRG (0.169 mg-g ")
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Tab. 4 Common analysis and detection methods for quality
evaluation of Atractylodes macrocephala

s (CUEEpRS SCHfAIE
1 HPLCH Iz -Te &l [35, 46, 48-51]
2 UPLC-QTOF-MS/UPLC-ion trap-MS [54, 56]
3 UFLC/Q-TOF-MS-HPLC [27, 47, 55]
4  GC-MS [32,57]
5 BHEHIKE [52]
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