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Abstract

Objective: Atractylodes lancea has extremely high medicinal value. With the over-exploitation of
wild resources on the verge of extinction, artificial cultivation of Atractylodes lancea has just started
and many problems need to be solved urgently. The purpose of this study is to determine the con-
tent of Atractylon in wild and artificially planted Atractylodes lancea collected from 16 producing
areas by HPLC, to select Atractylodes lancea from high content sites as provenance, and to estab-
lish fingerprint to provide theoretical basis for quality evaluation of Atractylodes lancea. Methods:
High performance liquid chromatography: waters2695-2998 High performance liquid chromatogra-
phy. Chromatographic column Venusil MP C18 (4.6 x 250 mm, 5 pm, 150A), flow rate: 1.0 mL-min-1,
column temperature: 30°C. Methanol is used as mobile phase A, water is used as mobile phase B, and
methanol: water = 83:17. Detection wavelength: 254 nm. Results: The content of Atractylodes lan-
cea was high in Chengde area of Hebei Province, especially at the junction of Luanping Deng Factory
and Miyun of Beijing, with the highest content of 1.226%, while the lowest content was only 0.011%
in Simatai Village of Fangshan District of Beijing. Through the establishment of HPLC fingerprint, it
is concluded that due to the different growth years, regions, habitats and other factors of Atracty-
lodes lancea in different locations, the peak figure and similarity are significantly different. Con-
clusion: Chengde region can be used as the seed production base of Atractylodes lancea and the first
choice area for artificial cultivation of Atractylodes lancea.
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1. 518

Jt4 R [Atractylodes chinensis (DC.) Koidz] A%l 2 4L B AREY), AL AR MRS, 0
FHZEE Wb PE. ZRAbS[2]. AR TR R L PH ARG AT R T 5 p KR [3]. B AR
TR (MRAREZ) R “R” . FERAMEAR CRERZE) Fiddk, “R” X NEARMAFA4] [5].
(CRBEHNEY FRHN “AAR” o (P ANRILRIEZGH) (2015 fR—30) (BAFIFRZ8) Ficd, Efds
KAHREA B AKIA. lancea (Thunb.) DC.IEILEE AR TIEAMRZE[6]. A M. . EAFIREE
ZIR7]. ALGARIEER FEE R AREER8]. FIH GC-MS Ml E H EE I/ N EAREE, A
Wi R EEEE9], JEE REMBIIRIS Y, Wi EE A T EM[10]. BARWIREHE IgA KF
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MEFMLEI[LL], S5 e i g, ek B s, R ST R CE K [12] [13] [14].
HA FEIMAE15]. FIIR[16] [17] MR BT E 18], TARZ AL ET MMy, 2hile a5 8ins
0.3%E[1 ] A\ Z4[6],

e OB (1%L (HPLC) R 43 BS AU RE i, A BT FER, |02 T rh 2 S LA 791 7D o M s B 1T [19]
24 1 (1985 FR)F e A KA 8 ANFh 2R A 2 4l Fl HPLC ¥ EAT R, 31 2005 Fiz 24 i i 386 %] 1327 Fibr,
FE 2 TG 7 TR R AR — R B J732:[20] [21]. Z588(2000 ), 0t REEE . AL, WAl
T Z RS AT 25 B B , T AR R RS v RO € S A T B [22]
AR, AR TEAE T M SUSAE V2 . WRSCIE S GC Ik [EII R AN R SR A (1 75 M oy i3k 47
SE R RERIRE R TE, RGN AR SR PPN A — R 2 8 X [23]. 8 ERH AN - POk
AR T AL ARFE AR R M, RGOSR SURRE T I, W TR E B85 p-
P ML . ARG AR R, HAX B E[24]. AW 7O 25 812015 fi) P2 T4 AR 388 &l e 752
XPCEE ) 16 AN [F) R 5 A B A2 e N TR 1 A6 AR I AR R AT e, 0 1 & f s A Hb U A6 S
ARAERFEEAT N TRE AR, H L FE S S R AT AR b, B AR RAE AR S PET et —
MBI ARIE, ORI BF A BEURT R N TR SR A8 48 S
2. M55
2.1. EIOHES

FESRIE T 22 [ AL RI R e Rt S BT AR A, 3t 16 4y, 4’50 S1~S16 (55 1), T4
FE SRR ARAR AR e+, 34T BT Ab

Table 1. Sources of test materials

1 LHEMKIR

R FRHXES 8] A7 HURE b £

Sample number Harvest time Growth situation Sample sources
s1 T Lige5 REAM TS R ERLX)
S2 T Liges LEGMNIZOLTEE)
S3 = NTRE 14EAE 27 E 25 (%R Ab)
S4 Es AN LHE 3 4E4E 2 M (RACALH)
S5 HE Ligas 2 HE 2R (N ER)
S6 =z NTIFHE 3 A4 2 E 2 i (1L )
S7 2018 4F 10 A NTFHE 4 4 JE I HE PR IX /N T S 56
S8 2018 4 11 H#H) L5 bR TR X E L E AR R X
S9 2018 4 11 A Ay Lag25 JEEHERX ARG
S10 2018 4 11 A Ay ANTFpE 144 JEFPRFRIX A4
S11 2018 £ 12 Aty Pk e XY S S8
S12 2018 ££ 12 Aty Lgas e )
S13 2018 £ 12 Aty N T FpE A
S14 2018 £ 12 Aty LIgeS Ol b S A e A S
S15 2018 4 12 AthAy g4 WAL BB A% = X A2 b
S16 2018 4 12 AthA) g4 WAL T E R

H ARG S L %
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2.2. SKBTE

2.2.1. HRERRHIE
AR Z R (W 1R A A 7], %S« E-0341) I (i) 13 A, T A 0.1 mg/mL
(I TR o

2.2.2. HiXAETENHE

16 AL ARRE S FR AU ok R, 1 60 H i, FEZFRE 0.2 g BN 50 mL ZI BB, 13
N A 50 mL, FH R PRR e B S A S (D26 200 W, 43R 40 kHz, 35 30°C)4b¥E 1 h, BT iRt
HOA R R B, YR 76 L B 7 U PR = B R AT L U, IR

223 BEFHEE

MRAEGARZATI 5 AF[6], 1 H] Waters2695 = XOBAH 1% (X, Waters2998 PAD ol (35 [H Waters 22
A], Waters2695-2998), Venusil MP C18 (4.6 x 250 mm, 5 pm, 150A)K: (I [ KA RAEW A ). #E
WA 1.0 mL-min™, RN 30°C . WBIAA FEE K =83:17. A K : 254 nm. &FIKIEREE N 20 L.

2.2.4. ¥rfehsk
P4 A AR FARUEVE RO RE R 2 W E N 25 uLy 5pul. 10 uL. 15l 20 uLy 25 pL, MU
PAES AR ZARHE S/ (mg/mL) S TR (v xs) AR AR AR L il v 28, 8 HLRAF Rtk [R5 R e 34T 1 5

2.25. ¥ERBESI
PR F ARV & R 0.1 mg/mL VARG /038 T el it eam ,  BAUS I B N R R R =
20 uL, ESEHEAE 6 Yk, Bt HIE AR THE RSD {H (F X AR R 22)

226, EEMTE
W & B E LB RFE T4 6 4, WEBEE 20 pL, ES5F 6 X, 115 RSD 1H.

2.2.7. BEMSEE
EHL— 1 B B I AL ARRE AT 4, BT VS, @51 RSD AN % 24 h JERES
FasE k.

2.28. MEEWEER

I — & BRI ARFE SR I 1 mg AR AR 5 ) 5% BB AV, 8 R SGEATRI,
THE IR EICE AT RSD 8
2.2.9. FEF=HIEEAR HPLC SRS EIERAYE ST

FIH (P2 it ta ot EIREARUBE VR RGE) BRI T Fa S BRI (¥ 2 S BB T 5, R A A e P
BEAT SO 0T, I8 E S0 R HE R M

3. KRENH
3.1. AEFWIE

311 MXRERSH

Zd e SEEG, DA ARFEARAE S (mg/mL) A bR,  CAMERIFR (vxs) A DR, xfilbnik g, THE
75 R 1), wARZKEE N Y = 331352X-99172, R? = 0.9999, ¢ R KAL) &4 0.02~0.25
ng Z A EEMHR R
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Figure 1. Linear regression equation

B 1 &MXFREEHE

312 BEESROH
] S bRV i VR SR HERE 6 U, I T AR B 45 R AT TS . 715 RSD {E(n = 6)74 0.38%, SR
RRYBHEE L R, SR

313 ESHERSW
H14% 12 SILEARPES 6 17, BB/ UGIEREE 20 pL, HELEIERE 6 K, i85 RSD 18 (n = 6)4 2.43%.
SEIG AL MR WS Tk A, LI g T S

3.14 BEMERSH
T AL SR AE 24 h (WEEAT EAUSI, H5453] RSD fH(n = 6)/y 1.58%, S 4k 522 WAL v i
1E 24 h W4T e, SRGEs AkaE, FHEMEABFMILE, BENsLREsLI0 M HEmtE .

3.1.5. MEEERREGR IR
il % 12 SFESIFIIN 1 mg AR ZFRAE S % BRI, @ s GO, TR Ei R
4 100%, RSD (n = 6)4 3.27%.

32. BRESE

16 Nt b AR TR ZZ 4 R AR R SRR 2 fon, GilidRE-mE 2, B 3 fis.

Xf 16 AL AR T ERIHDIRZEHEAT R, 21825 81(2015 hi) [6]7 %5 AR 2 & Bl i J5 i s AT # b il
A AE, 2 SRS 25 R F R AR AR G AR T MK T 5000, AR RS EAMELT 0.3% &I A
Zj. MAGRMBHAE 11 MRS ER BN brdE, 5 AN RIE NG bRitE. FH A dbEe X8
St m s m 8 AL E AR S B R E, N 1.226%; I ALK U S &K, {UF 0.011%.

16 ML AR REARZ IS EM R EMRAR IS WALEEXS ) 510505 238 F4b(1.226%) > b=
T RMAE(0.925%) > AL R AT 4 A T4 (0.680%) > N 52 7RIE(0.596%) > JdtFE1k(0.486%) >
JEATHEPRIX (0.474%) > VAl K 4E(0.396%) > 1L 7u%f4(0.363%) > ASEFA:(0.337%) > MFEIX LAY
(0.326%) > [13kV4 X F £ 1L1(0.320%) > PRFEIX FMMlt-141(0.298%) > ZRALAL#(0.275%) > Z<1t(0.238%) >
PG N A4 (0.199%) > F5 1l X T 5 & 44(0.011%)

PR R AL AT . AR BT RRMAGEE T, FETERWE. BTFEX 5% s
XAZ AL B AR RSB H0E 0.396%. 0.486%-. 0.680%. 0.925% K 1.226%, #EHEH T 24 #2015 FiR) M
SE 1 0.3%.
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JEFFER XN, [ TSkVA X HAE L EH AR X . AR A . R XM A . B3l X Y
G 5 M AR AL E R G R KIS ED M. 0.474%. 0.320%. 0.326%. 0.298% 5 0.011%, A 2 M5
(12 B AR IL B 24 HUbR it .

W2 E 2T T 6 NMEGARFEM, 6 MEMAARELTER AN &A@ ) AEEE@ AN).
P8 MR A AR R 240 70108 0.363%A11 0.199%,  ZRALHIIANFE M & B AKCH 0.238%H1 0.275%, N5
T 2 ANEER AR E 2504 0.337%F11 0.596% . HRIEF 7T 45 SRR AL 2 ML L2 R IE 3245 diubrvE.
SRR B B ERIA B T 2 B E o L P BT AR O SR B 1 25 HLbRTE, N CCARE R 3 AR AR ORI bR .

Table 2. Content of atractylin in rhizoma atractylodis from 16 producing areas

T2 16N BRANARNEREZSE

FER TS HEFEE (L) 3 B 1 18] (miin) W TR EH (%)
Sample number Injection volume Retention time Peak area Content
SO 20 13.256 6,529,054
S1 20 13.254 1,028,161 0.396
S2 20 13.264 942,307 0.363
S3 20 12.791 617,972 0.238
S4 20 12.784 714,274 0.275
S5 20 13.271 873,973 0.337
S6 20 13.252 517,845 0.199
S7 20 13.247 1,229,308 0.474
S8 20 13.264 829,129 0.320
S9 20 13.244 846,618 0.326
S10 20 13.248 773,160 0.298
S11 20 13.256 28,722 0.011
S12 20 13.252 1,545,229 0.596
S13 20 13.256 1,260,501 0.486
S14 20 13.069 1,762,320 0.680
S15 20 12.935 3,177,195 1.226
S16 20 13.038 2,397,693 0.925

E: (PEARIVMEZ ) (2015): HFERM U, SR EEARRK(CI3HI00) A4+ T 0.30%.
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Figure 2. The HPLC chromatograms of Atisine chloride Atractydin of Atractylodes chinensis (DC.)
Koidz (Reference substance)
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Figure 3. The HPLC chromatograms of Atisine chloride Atractydin of Atractylodes chinensis (DC.) Koidz (Sample S1~S16)
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3.3. 16 PN B AR HPLC $a4 B 37 K AR BE TR

AR AR R 16 AP UL AR s SN (h 25 R SURIE AR U T R 40D » HIAUE R
CURFALAR SO At TH S Rr S5 250 AR HELG M TR AR B, W DL 7S 3 AR AR AR 4R SC_E KA {BL
PE, DAASARZ AR S S IR G L o BRI R (15 4), #EAT 2 fURIE, 83 (i 18] b Bt AT X b, 4k
JEA W 5 LEBOR, SRS RS ) F 22 B A (18] 5) . DR Bk VLR (b 2 il Fe SO RIS AR DL R
ARG B AT TR (R 3), XTGBT LEX, AL AR RALUEAE 0.202~0.941 2
6], AN (B 2 R B B R A ey AR i, 45 RRI] 16 AN b RS 27 53
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Figure 4. HPLC control atlas of Atractylodes lancea
4. JLFEAR HPLC 3t BRI
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Figure 5. HPLC fingerprint matching results of Atractylodes lancea from 16 different areas. Note: R is the reference fingerprint
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Table 3. Similarity calculation results of HPLC spectra of Atractylodes lancea samples from 16 different areas
2 3.16 MAEF~ AL B AR MM HPLC EIEHRLEITEER

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11  S12  S13  S14 S15 S16
S1 1
S2  0.982 1
S3 0.458 0.517 1
S4 0429 0513 0.867 1
S5 0.888 0.911 0.643 0.747 1
S6 0.700 0.720 0.635 0.647 0.766 1
S7 0918 0930 0.571 0.634 0.946 0.804 1
S8 0.927 0937 0519 0.584 0927 0.759 0.958 1
S9 0.937 0927 0535 0.516 0.899 0.761 0.964 0.905 1
S10 0.844 0.851 0.581 0.682 0.944 0.783 0.963 0.907 0.928 1
S11 0.191 0.166 0.117 0.091 0.177 0.215 0.149 0.158 0.236 0.158 1
S12 0.893 0.888 0.501 0.610 0.941 0.741 0.952 0.961 0.895 0.942 0.163 1
S13 0970 0.948 0.493 0.505 0.927 0.703 0.940 0.945 0.943 0.911 0.184 0.951 1
S14 0499 0.546 0.344 0.387 0.491 0463 0540 0.530 0.530 0.468 0.216 0.470 0.484 1
S15 0.390 0431 0.327 0.355 0.419 0.396 0.441 0.430 0.430 0.408 0.027 0.385 0.394 0.930 1
S16 0.385 0.438 0.358 0.473 0.494 0452 0501 0.492 0.492 0497 0035 0468 0422 0908 0.971 1

R 0911 0914 0580 0615 0935 0.777 0.941 0932 0932 0.922 0.202 0.934 0940 0.678 0.627 0.663
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341 EKFREBARARESEHX

AT N DAL AR —EE . ZEAEMPEL . Hap S3 (FJb). S10 (b E KA 74T)
N—FHA, S4. S6 M=, ST AVUEAE, MIEEF T DI MK A LA g, WgEake R, HARRE T
SHAE 0.202~0.941 2 7], FHHIEIEREEEXL, KMEREE, HEEMEKRERAE, HERRS
B T N TRE AR S, A N AR DU AR S B AR R AL EE ZE AR, W DA AR KA IR
H5EREETEAX, @A THE 4 400 A TGk,

342. EKAREBRRSEHX

AW FCRAR IR A ML R R BB AR S AN TR e b . o S1. S2. S5, S8, S9. S11.
S12. S14. S15. S16 % 10 MM NEFAFERL, S3. S4. S11. S6. S7. S10. S13 %% 6 MEEM AN T A
FERE M. BPARRE SRR T b5 L X DY 5 S A (& BRI B 2 BUARvESL, e A iibhs: b B AR R
AP AR RS RS, VRGOAIE. NTRERAERF, ZRAb 144, 344, 1LvE 3 F4M. IF
T VAR RIERS, BN THE 4 LN, M H RE-HPLC vExHsIdL. 1)1,
R VLA R BEVESE 17 N RIS AR AR RN THAE IS AR T T AR RSB E, &4
RPAFEER RS EESRBEWE, A MBIAE S 4 KERSERESEALM[25], B5AK
BT 45 R — 2
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4R HPLC F54 B 17 4 A AR 78 0.580~0.940 = ], A T S AELEEAE 0.202~0.941 2 |,
FESAEACH G g, ZREE.

343 EKHFESBEARREEHX

RWFFUEER) 16 MR A TRAEE (G AN WEEER ). G ) iig 2 4. ARk
X241, WIEERRTENWL, WAty S ETREMRE, HOORNSERE, JEEHEX, ERIX, Kb
X ACAE ARFE S AE AT & B N AR, HARL R A i 25 e 3, Wl 5 3 fhth mi 35 0 AR I
g, ZFEE. A CEIRETR BAMAERKREAR, BE. BERCR SN 25 AR R R AR K
SN [26], ZRAGHLIX A% T IESEIAIE R TR i pl 2 S S 1) A SR R o AT 2 B LR R R e £ B AR A
FERMEAREEEAIENR, BARPHAEAR RS EA P2 R[25]): LS ERIE I ERERZ S =S
£ 0.93% [27]; EMEE LRI ERGARE EEHmEN 0.80%, H LKA 0.22% [28], R 2
AR RAEKERANFFTE. AL 5 MR SRR TR EmX, X5EKFEEE
A VTR AE AR R DX B AR B A AR AT A AL SR R AT b 1A

3.4.4. &g

AW 5Tz H E RO iR 16 AL E R AN AR R AT S B E, BT 16 NAFE
Hh AEE R HPLC g, g5 RR I ALECE RS 50 5% = 238 SR HIRE S & S fe ey, AR DX IR A
AR RIS RS, X A A AL AR A PR S R AL AR TR ) e . E N TR
PR R SR B AL R & /DRl 4 4ELL BIR, XFEA AR (RAE 205K

B, dbEARNTAERIE S, W 70 DO B A KA IR — BTk, RIMoA Rl b 3 225 F A oy
BARETRNZ D REHERKERMMIBHSC, BRFRN I AR 70 R I AR [F & 8 2% 57 53,
RAHIX . JEHLX, AR X A E RS EZERHE, R SAKAE. RESEARREE X, Xl
ARSI, UERERERNLS . H5h, M7 ERPE NS SRR R XA R DLS PR 5T

E&WmE
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