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Determination of atractylodin, atractylon, and p-eudesmol and study on
characteristic spectrum of Atractylodis Rhizoma
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Abstract: Objective To study the content determination of atractylodin, atractylon, and B-eudesmol in Atractylodis Rhizoma by GC
and characteristic spectrum in order to provide a scientific basis for the quality control. Methods Using GC and Agilent HP-5
capillary column, taking nitrogen as carrier gas, FID as detector, temperature programming, split ratio, injection port temperature: 250 C,
detector temperature: 250 ‘C, column temperature: 130 ‘C; The contents of atractylodin, atractylon and B-eudesmol of 25 samples
between Chengde and purchased from other markets were determined by external standard method. The characteristic spectrum was
set up and the similarity was analyzed by Estimating System of Similarity on the Chinese Medicine Fingerprint Chromatogram.
Results The determination method and characteristic spectrum by GC for atractylodin, atractylon, and B-eudesmol in Atractylodis
Rhizoma were established. Nine characteristic peaks were identified; The linear range of f-eudesmol was 20.00 — 406.10 pg/mL (» =
0.999 9), and the average recovery was 100.75%, RSD = 1.17% (n = 6), and the limit of detection was 0.12 ng. The linear range of
atractylon was 35.00 — 348.70 pg/mL (r = 0.999 5), and the average recovery was 99.84%, RSD = 1.29% (n = 6), and the limit of
detection was 0.04 ng; The linear range of atractylodin was 16.46 — 329.30 pg/mL (» = 0.999 6), and the average recovery was
100.12%, RSD = 0.88% (n = 6), and the limit of detection was 0.06 ng. Conclusion The concent determination and characteristic
spectrum method of atractylodin, atractylon, and B-eudesmol established by this study are sensitive, simple, stability, which could make
the determination result accurate and reliable.
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A Atractylodis Rhizoma 3% [ W 2541,
SIS A, WHECT AR (MARARTE), H51%
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AR Atractylodes lancea (Thunb.) DC. [k 2,
FATBRARME . AL HEEZ DR, HIT R 4R
FEREIC . S A, R KRR K
FEKE . WE. IRE SRS DR HET TR
GARARAI . POk E . Bk, FR. &
FFy PUde. U, Hommissie .

JEEARMTREAL S Wb v, NEE.
LT WAk, BIRIL. R . BRI,
HASEE WA . AR AR =Mz —, 1hH
R EREAZRL THEE. LTI, 1
T S FE 2D A A PR A W) 3R A B LA Rtk
(1 CAE A ARRUASEAL L VS AL A P R Y S 15 )-2013
AR ER R .

HAr, (hEZ) 2010 SRR LT EARN
TR h R LB M. 5. K. BKRSREA
FIOI 2 A FEARBEAT . il 2500 N 220 7
ARESLT HPLC $REUEIE, BRAEt JLANE
XA T FraUB il s AR = e . (A H AT
CARAMPERE. SAREIF B-FLHBET) GC 2l
& MAHERIESRE I, AR WOTHRIRIE, ASEER
BT 7RAEH X K HAR T AR AL R 24, FEgr
TR AT B-Fert i 3 AN F 2R GC il
SRS 75 TN, ARPEENR IS AR R &
JEEARBTEA . B SEAA -
1wl (EE5IRT
1.1 ##

25 AL ARFF: 5 20 20 2 b A AT R ]
AL TR R T R AR T e A B AR
Atractylodes chinensis (DC.) Koidz. W) TERZE, I
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Agilent7890A. Agilent6890 N /it 2010 S AH
{684 (FID il 2% ); Agilent HP-5 S A B 418 (4
BEFE (30 m>X0.32 mm, 0.25 um), DB-1701 (30 mX
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Table 1 Information of samples

%i's il HUE

Cl b GRAED FEHLRAZ
C2 b GRAED FEHRAZ
C3 b GRAED FEHLRAZ
C4 b GRAEED MR8
Cs L GRAtD TR
C6 b GRAED RiEPRL
C7 L GRAD TR
C8 mdb GRAED RiE/ERL)
9 Al GRAD i 37K
Cl10 mdE GREED i 35K
c1l L GRAED TRt
C12 L GRAD TR
C13 b GRAED TRE
Cl4 b GRAED RiEERL
Cl15 b GREED i %%
Cl6 b GREED i %K
C17 b GRAED TR
N1 EEa RiEZPRL
N2 e DiEZPRL
S1 g Q7B
1 G TR
HI1 BRI, TR
L1 T RO TR
L2 LT GESED DiEPRL
L3 T GEID RiEPRL

ABRATF]D; WARZX I, o B2 A E T
Be, #it'5 111924-201303; 5 AREIX R M, AR
FEAEYE ARG AT, b5 140607; B-F&MH EEXS
R CER S AR AR ARG B A7) ik 140626
L, IR lE. =S P eloh B = abrat, Ed
Jot A E 19y B4l

2 HESHR

21 EENE

2.1.1 {35t Agilent7890A “AH{AIEAY, HP-5
AHEBAEFE, B4 FID Krdas; SERE IR 250
C, RMIERELRE 250 °C, ARl 130 C, & A4l
R, BEFEE 2 pL, Rt 10 01 THERET: A
AVRRE 130 °C, 3% 8 min, LA 5 ‘C/min [ F T}
WA 145 °C, f££F 8 min, LL 10 ‘C/min HIHETF
IRZE 190 °C, fA%F 1 min, FLLS ‘C/min fHER T
Im% 230 °C, RFF 13 min. (AiEEIILIE 1.
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Fig. 1
Atractylodis Rhizoma (B)

2.1.2 XSRS EERRGAR EAR
My B-Fie WX MR IG5, Al EAR AR,
Eog, HsEFEARRE 39516 pg/mL. % A
41.844 pg/mL. B-FZ I B 48.732 pug/mL ¥R 5 X HE
vt s 2% Lo

2.1.3 AN SIS ISR R 0.5
g, B TEOEmY, K% NE Ayt 15mL, %%,
PR i, #E5 (T) 500 W, 4% 40 kHz) 30 min,
B, FRRE R, HIE AN R, B
AY, PR, ENERUEW, HfS.

214 ERPEXRRFE U “2.1.27 TN B
W FAs AR ZF A ARE 730 H 3 ERE 0.1, 0.54 1.0,
1.5\ 2 uL, B-F&MEEHshEEAE 0.1. 0.2, 0.3, 0.5,
1.0 2.0 uL, 7E “2.1.17 B4 FilE, o
e R, SRS DLEAE R SR B AR AR (X0
SHETHIAN (V) BEATIRIIALEE, 513k Rl s
T MR BRI, 5 R ILEE 2.

2 MBRmirEHZ. HXERRREMEEE

Table 2

linearity ranges of reference substances
X HE rifE ik r

B-HUHEE Y=2787.5 X+18.827 0.999 9

GC of mixed reference substances (A) and

Criteria curves, correlation coefficients, and

S/ (ngmL ™)
20.00~406.10

TWAE]  Y=25359X—2.6896 09995  35.00~348.70
TWARE  Y=3028X—5314 09996  16.46~329.30

215 REERORL  RSSEHEULEARZ 1 4, %8
“2.1.37 TSI, 7E “2.1.17 Titaigsk
PERERUFE 6 I, BHK2 pL, s (aibig iy,

SERGARE. AN B-Fe I TR RSD {H 733
H0.67%. 0.62%- 0.39%, FIKREHEE RLIT.

2.1.6 HEEMERE  CPATRRECRES 6 6, il &t
R, T “2.1.17 TR, il il
WAL, S REARE. BARE . B-A% B S
B RSD 123514 1.40%. 1.30%. 1.21%, 2]
HEEMRI.

2.1.7 etk HBUEM “2.1.37 TUGERl et
RO L4, BT 0. 24 4. 6. 8 h JLiERE 5
W, RS EEERA, 158 hNEARE., BR
il B~ iH 1 U8 T R PR RSD AEL 2351 4 1.94%12.71%
0.85%, FHIMAMEERAE 8 h WEEATE .

2.1.8 DRSS R EPREL 6t e L
GRAMMA 0.25 g, S AIIATRA ST IR SIS
i, $%92.1.37 WU R 7 ik g S, $%42.1.17
TR SATFHEAT I T, DARE Sy h 4on) i i 4 20t
FOMFEED R, 25 A AR 2P R R 100.12%,
RSD 4 0.88%; 5 AMiFI4EI A K 99.84%, RSD
N 1.29%; B-FemtEEF- RISy 100.75%, RSD
h117%; KU EIE B4

2.1.9  RRMIPR 3 Aot RS, o L AR AE 2R
AR R T R R B R R R, % “2.1.17
TG AR ERE, s B BRI T AR, U E R L
B 301 I, HUCH U AR 5 2 ARG I 3 A o =
WP T KD PR IR . 4 RS R R AR R
0.06 ng; & A [1FIRMFR 4y 0.04 ng;  B-A2 1)
KPR 4 0.12 ng.

2.1.10 CEEPR 4% “2.1.17 Wik Ak, BERR
(] B BRI SR T D TR RS URI e L
MAEMEEE S 10 1 B, B TR 5 2 ARG Y IRk
FETUER RS A e B IR RIS . 45 R ARE N e =
B4 0.16 ng; AR 172 8RN 0.14 ngs B-F& I
€ PR A 0.20 ng;

2,111 FEAIIE  OREEPRHL 25 HEABEAARKE
Ir 2.3 R i A AR T, 422117
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TG A, W30 PR R AR5
CAFE R, HRKICEEHKR. A W7
W PERIE LT 6 AN = 3 Bl B AR 24T
FREEHIX B-F I AW AR 3 Pl sy
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F3 25 HLALBARLM 3 MRS M ELE R
Table 3 Determination of three constituents in 25 batches
of Atractylodis Rhizoma

A5 BAEMEE/(mgg ) GARE/(mgg ") AR/ (mgg ™)

Cl 3.158 2 0.884 0 4.041 6
C2 57183 0.769 6 43920
C3 2.759 4 1.499 5 3.8524
C4 33139 4.0290 2.9422
Cs 2.1650 5.938 7 2.801 4
Cé 0.6117 0.494 4 5.894 6
C7 1.3099 1.556 1 3.009 5
C8 0.765 1 2.8353 7.303 2
Cc9 1.253 4 3.2035 4.051 4
C10 0.872 1 2.1851 32423
Cl1 4.1130 34724 3.9737
Cl12 5.5173 1.034 5 3.5590
C13 7.456 5 1.796 0 3.3370
Cl4 11.2275 1.741 1 7.867 2
C15 1.238 4 3.1918 3.0333
Cl6 0.420 0 4.500 1 6.216 9
Cl17 2.2099 23975 2.7572
N1 0.844 1 1.800 8 4.006 5
N2 0.2312 3.3909 3.179 6
S1 10.696 3 03851 3.5483
J1 0 0.246 9 4.106 3
H1 0.728 2 6.344 8 3.2532
L1 0 0.259 1 3.986 7
L2 0 0.4417 4.002 1
L3 0 3.900 6 3.780 1

22 YHEEESR

2.2.1 AiEsApF [ “2.1.17 I,

2,22 NFHE SR A @] “2.1.27 1,
2.2.3 A% [ “2.1.3” T,
2.2.4 FEEERE RS E AR 10, 1%

M“2.1.37 TR Jrikiil e il s, e “2.1.17
T4 N AR ERE 6 K, &R 2 ul, otk
K, DGARE (5 S8 fEhSHE, kK
ANREAE WS PRI AFDGE O B B TR)FAH G e [T AR ¥ RSD 43
AILE 0.001 3%~0.007 9%F1 0.501 6%~3.229 1%,

TR % R4

225 HEEMERE R, % 92137
TR il A v 6 4, K dLd “2.1.17 I
TGRSRk, DEARE (5 516)
YE RS, ik 9 ANRFHE IS R AR ORI ()

FHAH X U [T A ) RSD 435311 7E 0.008 1%~0.051 9% Fl1
0.087 7%~2.576 1%, FWMXIFELNER L.

22,6 FEMERE  BUZE “2.1.37 DU &
RO 14y, 25T 00 20 4. 6. 8 h JLikFE S
O sk, DImARE (5 5 MEh S,
G O ANRFAE G (1) AF G B IR TR R tof Ut T
] RSD 4 AI4E 0.001 0%~0.019 1%#11 0.913 8%~
2.082 9%, FHIHLRTIERLE 8 h WIEATEE .
2.2.7  AEGARAH GC FREEE R d T R b
AT 37 R 1 25 #Lib s R 258, $4 i« 2.1.3”7
T A A M, R 2,117 BT A
TARUGEAT I, R AR R T
TARZFE (550 MEaikigs s i, WERE,
HAFES S, EFERE (5518
s e, RABERGIZE RS “h ik
SUEIE AL VEAN RGAE (2004A [RO”, % 25
HEACAT A 2G04 28 pont R P 0%, 45 SR DL ] 2 FE 3.

5

7
34
.| M

7.25 14.49 21.74 28.99  36.23 4348 50.72

t/min
-AIE 2y-MEA A 3 AR B 4-TRE S-BARFE
6-1,2,3,4,5,6,7,8- )\ &.-9,10- — H IL#  7-4,5,6,7-VUA(-3,6- — H &
-0 PR EE-6- IR AE-5- R IF R TR T 8-B-F R IREE  9-2,5-
B (1-FSE-1-REFR T 5E) -5 -
1-caryophyllene 2-y-elemene 3-B-eudesmol 4-atractylon 5-atractylodin
6-1,2,3.4,5,6,7,8-octahydro-9,10-dimethylanthracene 7-4,5,6,7-tetrahydro-
3,6-dimethyl-o-methylene-6-ethenyl-5-benzofuranacetic acid methyl ester
8-B-amyrin  9-2,5-bis (1-methyl-1-silacyclobutyl)-p-xylene

2 JLBEARGH A RELE
Fig.2 Reference map of Atractylodis Rhizoma
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Fig. 3 Fingerprint of 25 batches of Atractylodis Rhizoma
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2R pE S AT R IE I 25 #HAb AR Mt
EILLR S, A hikae T ADS EEE 9 M
T N RFIE VG . REIEIE ) 30 4. S SRR 5]
MR R, Wi 3 Sk B-HRnHRE, 4 SR
M, 55N EARE, LA 1. 2. 64 7. 8. 9 FIE
A&t GC-MS B EAR 545 NIST 11 % & DU LB F A
W SN AT, 2 SR y-HiEE, 6 SN
1,2,3,4,5,6,7,8- )\ &.-9,10- ~ I JL 8, 7 S& N
7-4,5,6,7-VU5(-3,6- - Hl 3 -a- W H JE-6- £ Jik-5- 0K
HWm SRR TR, 8 SUEA B-AMNREE, 9 SIEh
2,5-R0 (1-F - 1-REFR T HE)-%f- — K,
2.2.8 JLEARZHM GC FRAEEWEARBLEE 04 fiddis
“2.1.77 TR AR R IE RS, BTSSR S TR AR
PARE WA 4. NFK 4 BAEE AR ZM AR ] LG
AMEHES 3. 7. 9. 11 SRS e, KT
0.95; W 1 SHZKEN 1. 4. 10, 14~17 5
FESARUE IR Z . £E0.90 LI F; WSEEEE 2 SRk
HEEE 2. 5. 64 8. 12 13 SEESAHIELE 0.80 L
by MRS RRVE. IO RE AR LS 0.75 DL E
LLIPEAE i B AFABLRE 5 A% 0.68

£ 4 ABARGHECLE
Table 4 Similarity of Atractylodis Rhizoma

Gy ACUBE | g5 MIBUSE | g ARABLEE | s ARABLE
Cl 0914 | C8 0.894 | Cl15 0947 | Hl 0.774
C2 089 | C9 0954 | Cl6 0903 | L1 0.763
C3 0977 | CI0 0934 | C17 0945 | L2 0.776
C4 0921 Cll 0958 | N1 0907 | L3 0.796
C5 0826 | C12 0.844 | N2 0.839
Cco 0.821 C13 0.824 S1  0.683
C7 0953 | C14 0.900 JI  0.768
3 iTie
31 REGAER

(1) $ERUAR: H5 T HEE, =& Pk, Fd
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REUIE CPede s sy 2, MAxram TR, =5
RIS R 0 (20 $EI077: P n#mlnt. $2
I R AR 75 3 PO R BB AT T HeEe, 45
R PRI & R e (3) FRBUA R
ZEARIR R (10, 15, 204 25mL), £
3, 15 mL 32 HCE ST 10 mL 320, 1 15
mL FIFRECE 5 20, 25 mL AFEECR TSI B 2E 0
R, A 15 mL JE el A 3. (4) A I A
Fot T I E] 204 304 45, 60 min, 45 5% W

FEISTE] 30 min 2RSS T 20 min (F32HE,
1M 30 min FFREE S 45, 60 min [FRECEARY,
DAL L i 5 2 PR 75 B ) 28 30 mine (5) B 75 i & «
5T AN AR BOKIR (12~15, 18~24., 27~
30 C), KHAAFH, 18~24 CHIFEHEME & T3
2 AN BB R, I HZ B B B 2 i
iffy 22 R S PR Bk 18~24 C.
3.2 BIRRMARRE

BEH GC A 2 78 5 AR SCHR IR B i S i
b, & Z IR EREUEFFEER U RGBS
B A2z oo e i (HE ke bE . Afase . )
LA BMIME M. ITH GC ik &t 27
SCRR AR TGN A R 2 22 R e L AL T E
o o, W TARMEF IR A0 E. M
W R AN AR M (o AT A5 TR s i, 2 SR,
ENS a8 E VATURERTS S C il o he €5 A S ]
1) 53 B85 BB
33 ARKEESMUHEHER

POy VATURENS S G N M e IR N EE e
(Agilent7890A. Agilent6890N. 4 2010) AT
H52, g PR WIEA ) S0 & AN AR BTl e
dn AR S E T B R
34 EENESHEEESERSH

HH ARl 5 A T R 25 b AR 258 3 A
FEERFAME LR, X6 ANAFE =1 3 Pl sy gk
IINT, AKX B-FEE . R AR 3 Flisy
sEGE T A, P EARREIAEE, PIE
ESA 5 AN AR FE R UL b W AT A
Pl G R, ARSI T (LS AR 2R AR
TIERIAT, Hr A AR DA O B I ) AT 4
IR EDYE (RSD fH: 0.01%~0.05%); B A& 5
AT RN 25 HALE AR RAE EREAR B L
B, REEHIX 17 HERE PRI 0.90 BLE, &
THARTT IR AL AR Mo 25 1, AREEH X A
R Pt T34 5 /N 1

JETEARZGH M F1 GC REAE 3 0 s 7 1k
i, Ry, SRR, RN AR
MIAL . FIBAL R SR (R HE . 4h, ARSI R
v, s, HAk. IR, WS IALEAREFE
AR T TR MR R, R HR
ol LEZ (1 RVNIOL L TATIaN
S Ak
[1] EZ [S]. —&B. 2010.
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