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WE: BE  # CCIERINIEARFFIZEAEAR Aractylodes rhizome 1 B-FMEE . AN, EARK . FHARNERT . AR
WER LA (4E, 6E, 12E) -|PUSE=4%-8, 10-—4-1, 3-“ 2N A =, RIEEA mACERER M7 RS
Pro ik EARBER PR HP-S BAEAE (30 m x 0.32 mm, 0.25 um) ; ELGEE 100 C, LA 10 C/min Tk
FE 135 °C, FLI1 C/min FHEZE 150 °C5; FFLAS C/min FHEZE 200 C, fFF6 min; FELL50 °C/min FFHEE 250 °C, {4
7 8 min, FID K 256 300 °C 5 #FRE DR 250 °C 5 #AMRTE 1.4 L/ming BRI N, (99.999% ), S LA
Air: H, : N, =400: 30 : 25; #FRER 1 pL; 9ikk 20 0 1, SRHAI SPSS 21. 0 GEil it A7 2 mbr, R 6 Rl o
FEE AEBRNEEXRRREL (r > 0.9996), FHEIKA99.46% ~100.95% , RSD0.09 ~0.41, FrrtriitARoh
32, Bt EMERE, EEMEE, ATHTERWTEES .
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Simultaneous determination of six constituents in different kinds of Atractylodes
rhizome by GC

CHEN Wen-ting, CHEN Yang, ZHANG Yi-han, LI Qin-yu, FAN Yan-hao, AN Rui®,
HOU Jian-wei®,  WANG Xin-hong
(Shanghai University of Traditional Chinese Medicine, Shanghat 201203, China)

ABSTRACT: AIM To establish a GC method for the simultaneous determination of B-eudesmol, atractylon, at-
ractylodin, atractylolide [ , atractylaxanthin IT and (4E, 6E, 12E) -tetradecene-8, 10-diyne-1, 3-diacetate in
Atractylodes rhizome, and cluster analysis of A. rhizome according to the content level. METHODS The analysis
of A. rhizome solution was performed on an HP-5 capillary column (30 m x0.32 mm, 0.25 pm) with FID as the
detector, the initial temperature 100 °C , with 10 °C/min to 135 °C ; with 1 “C/min to 150 °C ; with 50 C/min to
200 C (keeping 6 minutes) , and with 50 °C/min to 250 °C (keeping 8 minutes). The FID detector temperature
was 300 °C and the injector temperature was 250 °C , with the flow rate carrier gas 1. 4 1/min; The tail gas was N,
(99.999% ), with the ratio of carrier gas Air: H, : N, =400 : 30 : 25; The sample volume was 1 L, and the
split ratio was 20 : 1. The results were analyzed by cluster analysis with SPSS 21.0 statistical software.
RESULTS Six constituents showed good linear relationships within their own ranges (r >0.999 6) , whose aver-
age recoveries were 99. 46% —100.95% with the RSDs of 0. 09 —0. 41. A. rhizome was divided into three catego-
ries. CONCLUSION  This accurate, stable and reproducible method can be used for the quality control
of A. rhizome.
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AR, & EE S Eg h 2k, 2015 [R
(hEZ ) 08k, AN ERHEY B AR Arac-
tylodes lancea (Thunb. ) DC. B4R Atractylodes
chinensis (DC.) Koidz. )T AR 25, A MG 4
W BEXECE . B HMIIRE, FEH TR E,
PR AT . Y S AR T o AR S — Rl
R HIh g5k, ok A B e . HiEE
Wiz sh'™ | g LUBGRTT WA SR Al 2R G
a5 BURZGBIRES BT A PO S R T i R R

M ERENEARG TR RS
AR, 3FERE R ERBERYS . EHREER
FERNE Y S A AR E AR, A
Kk (HH) WEk. HRT, X8 AR R 10 E
BN EEA GC fl HPLC 45, () g
FH TLC K HPLC X045 AR 245 4 147 48 501 K B — 1l 3
BAREWMEARME ", Ikt L 3 Hrp 2
Fha 3 MR HEAT 0O, N AT R s R
e, M E RSP . JEE AR AR X
U Ao B SRt DL . A ST ST T A (i ik )
BRI E A AR T 6 Tl B e o ik, JFE Rt
XA I 2 SR SR 2R A S BN 15 A AR
anar2E, DA A8 AR ) ot o 47 i 25 LAl
1 (XE5H#

Agilent-7890B S AH 4 354, &K I B Al
ar (FID) (ELHEZHERPHHLARAR); BT125D
HE R (5 E 28 2 F) W Sartorius 24 F] ) 5
SK5200H M g e e (RS0 A U A R
~E) . AARAE L, AARNEEL .. AR, B-i%
mEE. R B X BRIt 5 Z20)7B16421
PAOSOSRA13,  Z27M7S15379,  P27A7F20168 .
PO6A8K33355, I g J5 it A= Wy Bl £ A7 B2 7l ) 5
(4E, 6E, 12E) -1 Pu% =47-8, 10-— -1, 3-—
ZTREEXT RS (HPLC=98% , it5 172003, [|-iff
2 b E A BE R o). - N BE (S
20160624, E LR LA FNARAF) . EC b
Jtaikal (E2ER AR A R AR o AR
W T AN B AR 2504 3 15 i, P A AR 3
P i B2 2 KA R AL R S R IE i, TR
1,

2 FEE%R

2.1 &4 HP-S B4IEH (30 m x0.32 mm,
0.25 pm); JHifl B J¥ ¥ 4 100 C, LA
10 C/min#HE T+ ZE 135 C; F-LL 1 C/min 3R T}
%150 C; FLLS5 C/min F}F&E 200 C, {3456 min;

x1 #ERER

Tab.1 Information of samples

G T2 P i S P
1 A NS 9 JeAR 2
2 R bIE[A 10 KR Jeg g
3 A INES 11 FBA Jeng e
4 FER k[ 12 bR 1Ly
5 A L 13 KR Jbng b
6 e A A 14 P ¥ N Jeg feg

TP 50 °C/min #ZEFF % 250 °C, {445 8 min; FID
KD EHELEE 300 °C 5 HERE HELEE 250 C 5 8 UATR
Vit 1.4 L/ming BIRN, (99.999% ); 2/
755 ¢ Hy @ N, =400 : 30 : 25; #ERERF 1 pl; 4
W20 1, IgE LA 1,

e = W 5 3 35 50 & a0 {/min

e—————— e e = {/min

B AL AR PR
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Lo B-REmEE 2. BB 3. BRFE 4. 1-1RE (W)
5. HARNEET 6. HARWNERT 7. (4E, 6E, 12E) -1 U%=
M-8, 10-—He-1, 3-—Z
1. B-eudesmol 2. atractylon 3. atractylodin 4. 1-hexadecanol
5. atractylolide I 6. atractylolide I 7. (4E, 6E, 12E) -tetra-
decene-8, 10-diyne-1, 3-diacetate
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Fig.1 GC chromatograms of various constituents

1125



2018 4£5 A
#4005

TR %

Chinese Traditional Patent Medicine

May 2018
Vol. 40 No. 5

2.2 RSk ECE B IRE B-Aent . R
i, BARZE. AARMNERL. AARNEIM (4E, 6F,
12E) -1Pu% =##-8, 10-— -1, 3-— 2RSS &,
KERPRE , INIE el s f vk B2k 3.600, 8.550
5.275. 4.392,2.050 F19. 153 mg/mLAYVT -

2.3 ARFEREA FRECL-TSEE R, FER
FE, INE S Bl i 1 mL % 6.06 mg B WL,
HIFE

2.4 RAIRB BRG] EE RN,
B-H% M L 5.00 mL, % Al 6.00 mL, #% R %
4.00 mL, FIARNAEE [1.00 mL, AR KA 10.60
ml, (4E, 6E, 12E) -} PU% =J#-8, 10-—Hk-1,
3-ZRHE 2.00 mL FINFREEW 1.20 mL, 1E2],
EXRZE 20 mL, HIfE,

2.5 pR@mikied BEAREA (60 Hi)

1.0g, WE%maE, BHEGHERM D, MA 10 mL
IECKE, FRERE, #7530 min, BURBA, FRHK
PR, HIECErb eIk i e, JEad, Kok
WA E 10 mL FH, A 0.6 mL PIARIE
i, MECkiE w2205, g,

2.6 FiEFHER

2.6.1 ZLMEXRRFZL K% BUR G M IR I
W 4.00, 2.00, 1.00, 0.80, 0.40 mL, 44
B 10 mL 2, HIEC R R E 2, %
5), RIAS R B FE B IR A 0 R . A5 K % )
BT pL A GC AP, $22 “2.17 T (3% 5%
W5 0 T R LA KT B T VB VR R A R A A
(X), XI5 MR g AR Z oA g ds (Y)
AT, S5 2, ] H4 o R H 2R
PEVE B N G R R AT,

K2 BHROSKMEXER

Tab.2 Linear relationships of various constituents

L %ix Il 5 75 r kIR (mg-mL ")

B-Fie i st Y=1.498 5X -0.017 4 r=0.999 7 0.036 0 ~0.900 0

B AR Y=1.893 9X +0.022 0 r=0.999 6 0.102 6 ~2.565 0

HARE Y=1.453 8X -0.004 1 r=0.999 8 0.0422~1.0550

FIAR AT T Y =2.331 6X -0.005 5 r=0.999 9 0.008 8 ~0.219 6

HARPEE I Y=1.9454X -0.000 9 r=0.999 8 0.002 5 ~0.061 5

(4E,6E,12E) - 458 =78 ,10-—He-1,3-— L R g Y=1.514 7X -0.036 0 r=0.999 6 0.036 6 ~0.915 3
2.6.2 KA B-FM I . ARH ., HAZE ., HANET . HARN
2.6.2.1 HWKZEERE 258GE. b Rk BRI, (4E, 6E, 12E) -+ DU%S =4-8, 10-Hk-

JERRRA R REAR, 7E “2. 17 Wi & T &
HELHERE 6 Y, TG B EE . AR, TAREK .
HAMNES T . AARNE D (4E, 6E, 12E) -}
PUBE = H5-8, 10- -1, 3-"ZFREEAYKS %5 )% RSD
(n = 18) 4% % K 0.59% . 0.22% . 0.48% .
0.40% , 1.09% . 0.98% .
2.6.2.2 HIEPK %L srlles . . Rk
JEMPRRA X R W, ELE3 dfE “2.17 Tifajs
M NS IESIERE 3 YR, MAS B-FetEE . A AR
CARE. AARNEE 1. AARANEILF (4E, 6F,
12E) -1 Pa% =J#-8, 10-Z k-1, 3-ZZMRER MK
BEHE RSD (n = 27) 4r 51Kk 0.79% . 0.47% .
0.51% . 0.67% . 1.2% . 0.93% .

GEIRRM, TR R AT
2.6.3 EHAEMWRAE B®EWKE1L SHLBK
1.0 g, 4% “2.57 WUN ik, “PATHl#E 6 4y, Wi
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1, 3-ZLTRERM & A 55100 3.303 3.825,
2.167., 0.676 4. 0.158 2, 0.484 1 mg/g, RSD 43
B 0.50% . 0.66% . 0.36% . 0.64% . 0.36% .
0.93% (n=6), RKIZIEELERL

2.6.4 FoEMRE  WE-SER, TO0.
2,4, 8,12, 24 h A, DAS B-kE nEE
A, AR, AARNE 1. AARNE 1T A
(4E, 6E, 12E) - Pu2%s =58, 10-—%k-1, 3-—
CTRVRETH ALY RSD (no=6) Z3 524 0.13% |
0.92% . 0.68% . 0.57% . 0.89% . 1.1% , 3 Hj
P I 24 h NERUE T R AT

2.6.5 MAEEMCRRE  HEERRCHSARD
1 SHEAR 6 1, 430l inA 5 mL X} B8 SR &5
W, % “2.57 WUR Jrkiiles 6 s, 78
“2.17 WEFESAATIIE, A ERCR, g55 0
%3,
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£33 BHOMERKRRGLER (n=6)
Tab.3 Results of recovery tests for various constituents (n =6)
3% FAR/mg  MMAR/mg  WERE/mg  FCER/%  FHECR/%  RSD/%
B-#g I i 1.477 1. 480 2.953 99.73 99. 46 0.21
1. 480 1. 480 2.949 99. 26
1. 485 1. 480 2.955 99.32
1.477 1. 480 2.953 99.73
1. 480 1. 480 2.951 99.39
1. 483 1. 480 2.953 99.32
B A 1.710 1.710 3.420 100. 00 99. 95 0.09
1.713 1.710 3.424 100. 06
1.720 1.710 3.427 99. 82
1.710 1.710 3.419 99. 94
1.713 1.710 3.423 100. 00
1.717 1.710 3.425 99. 88
TARE 0.968 5 0.970 0 1. 935 99. 64 99. 65 0.12
0.970 4 0.970 0 1.938 99.75
0.974 3 0.970 0 1. 941 99. 66
0.968 5 0.970 0 1.933 99. 43
0.970 4 0.970 0 1.937 99. 65
0.972 4 0.970 0 1. 940 99.75
[ERNALER 0.302 4 0.300 0 0.603 0 100. 20 100. 74 0.37
0.303 0 0.300 0 0. 606 0 101. 00
0.304 2 0.300 0 0. 608 0 101.27
0.302 4 0.300 0 0.604 0 100. 53
0.303 0 0.300 0 0.605 0 100. 67
0.303 6 0.300 0 0. 606 0 100. 80
FIAR AR T 0. 070 70 0. 070 00 0.1412 100. 71 100. 95 0. 15
0. 070 80 0. 070 00 0.141 4 100. 86
0.071 10 0. 070 00 0.141 8 101. 00
0.070 70 0. 070 00 0.141 4 101. 00
0. 070 80 0. 070 00 0.141 6 101. 14
0.071 00 0. 070 00 0.1417 101. 00
(4E,6E 12E) -+ P42 =#5-8 ,10-—H-1 ,3-— L RIS 0.216 4 0.2150 0.4315 100. 05 100. 44 0.41
0.216 8 0.2150 0.433 4 100. 74
0.2177 0.2150 0.434 7 100. 93
0.216 4 0.2150 0.4311 99. 86
0.216 8 0.2150 0.432 8 100. 47
0.217 3 0.2150 0.433 6 100. 60
2.6.6 FmEARME WIS HERGHHE AR, &8, 10-24k-1, 3-ZZMAE2 # o /EA &

SyildE 2,57 TR J7 vk il A AR A W, T
“17 TifaEME N UERE, NIRRT A SA
o, ARNE 4,

2.6.7 REHT STHRZERERFEATD B-
MBS EARRGABRE, LEAR DA
A, HERIMEARNE T . AARAEIT
3HFRMEMEARERM (4E, 6E, 12E) - U2 =

A, DRSS DL B-Fe i B, 5 AT, 45
AREI MRS ETHE, SR, ARAEET . A
AW I3 F o s AREM (4E, 6E, 12E) -
Fru%E =48, 10-4k-1, 3-Z AR 2 F A
ﬁ%m%ﬁ,ﬁﬁmmw B AT B oAk Ak

L, RH SPSS 21. 0 8k RGERLE 4 R W
K2,
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®4 BHHASHENELER (mg/g, n=3)

Tab.4 Results of content determination of various constituents (mg/g, n =3)

W BB AR BARK FAR AR T FRNBELL  (4E,6E,12E) - Pu% =J%-8,10- —4k-1,3-— Z kMK

1 3.303 3.825 2.167 0.676 4 0.2311 0.484 1

2 4.763 3.679 4.429 0.3211 0.011 00 0.3320

3 1.344 3.577 4.504 0.304 3 0.011 40 0.280 0

4 15.13 1. 816 2.774 0.167 6 - 0. 860 7

5 4. 087 1.263 4. 350 0.174 2 - 0.947 4

6 3. 896 2.082 3.529 0.202 6 - 0.805 6

7 1. 467 5.169 1. 838 0.1854 0.010 10 1.914

8 2.518 3.732 6. 661 0.366 3 - 1. 161

9 3.593 4.991 3.380 0.2856 0. 048 40 1. 087

10 0.037 30 13.24 0.012 30 0.2723 0.100 3 0.691 6

11 - 13.74 0.012 20 0.416 6 0.203 0 0.885 1

12 1. 809 2.389 6. 300 0.3150 - 1. 946

13 - 12.98 0.012 00 0.284 8 0.112 8 0.632 8

14 - 12.53 0.073 50 0.285 4 0. 089 90 0.8309

15 15.92 0.271 9 3.896 0.1735 - 0.484 7
3 1015 20 % TREHUKAGIR P EAE A NARY), S5 RN, KGIR
13H N S N 29N .
1 PR A 1 ) (1) B R S A ot R 0 W TE T4, (HH
14~ N 5 s v Y 5 A
g LB A L B A A B
5 0 F R I T R 1T P9 W
i SR Y Wk R] g, A S AR 1
5 N Lgear ~ N . > AN
6 ToNBE I [E] 2954 25. 0 min, SRR AL H IR E
b N - Nty
9 T, HIEE RY, NG, Smehe

B2 15 #itEmBEMIKE

Fig.2 Dendrogram of fifteen batches of samples
3 WiREHR
3.1 e ABRSH LR SORY,
S GG S i FE i, XFHRART . (RRR A A
IR 7SS, LE AR RS B0 bR . Tt
HEBEY L BURV NI S SAb/ 8 8 NI W H 4P O R N RO AN
o PO T WA PRAE . 7R ORAIE Y WA IR ] 3 R
ik B R AF, IR BN T, B E
“2.17 TN @RS
3.2 BERXGH &S E RUNE. LR,
IECKE . A E SRR, AR
B RANFEGER, SRR, IECHRBGICR
wAf, HOEHNEC KA RBORR . 5k, NrE
AR Bt MBS A AR, BRI IR G IR ROR,
PR T -5 A 08 ke A A Y i o B e, i PRAIE
TE S MMERPE, AR SCRRE S AR S RS HEAE
Pripph B 4% gt M BE AL R 9 & A /0, 45 2R W
N, TEARSER 0 E 1M A A R IGE, AR B-
M BRI AR & A i, P D IESAR WS T
738 07 12 P T R P 22 iy B R S
3.3 AR BRSSP RE I T 1R IE
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XS 15 HEA FEFEE AR ZGHE 6 Bl il sy
(55 A E S R T R, BR3Pl
ARBEAT TR o BOAEAR L NI 14 15
THONREER T, BRI AR B A A AN
R TABBEE . i TEFERERT AR
R H g, XA a A, PP
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EF NS NN RN 91 S e N g B R
U RS R I AR AR R, 4
Ja BT A R AT REHE AR, X ARIFEE
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ZRAMEHAR, = HHEHESHURITRERR

AT, FLA, ITFHL, FHIL, ZFHR
(WA WL E, REEEWT R, FE H% 710061)

WE: BB #aLe K55 Bupleurum longiradiatum Turcz. var. porphyranthum Shan et Y. Li #8, ZX | Mgy &5
YO S R B MR R ROC R . AR R T A . 80k LA RAE Y 27 75 12 00 58 A8 R S8
MR 25 MRS . S5 BT R BE RS Y) BT 0 o3 A0 LA RS A AT IS, R M 5 FEM AR R X R,
R CEWR LR NBS F R AEARBAR AR, EEIR M2 WAER R, i R A
B, AEAERS AL E IS A A T 3 ~ 30 DM A R/ NN SR I WA . ZEEB AR R MAEE AN, TER
W35 B R A 7 R R PRI A A A 430 5 IR A . IR SURI IR A R AL, AE B B R LA BOR TR 1 43l
I3 I3 WATE LT AE AR AR 2R DA MR A ZE R S50 R 5 AL (S B S S 1 N IR ) o 32 0 A T AR ) J]
B HAERHAHA . AR . AR U DL RORAE R BTIREERE AN . SRR . R IR RE AN . iR
B TR R TR R, AEARSE SRR, SRR S AR ZE TR SE R B R SR B EGE, 400 0.68% |
0.15% #10.99% , WFEEIAY S 5354 0.61% | 0.09% F10.85% , i EAEKNLEHE R E P 0 fia 5L
AR T H P AR b SR R RS R Y A R R, BRI R R T .

R SRS M 25 s AR d18UReE; MY

FESES: R284.1 XHRFRARAD: A XEHS: 1001-1528(2018)05-1129-06

doi; 10. 3969/j. issn. 1001-1528. 2018. 05. 026

YRS HER: 2017-09-06

ESUH: POYEHFERHEOHETH (2015KIXX-90) 5 BePi 4 th &k RBHE MO H (20155F247 ) 5 Pevy 4 B2 Be B 43430 900 H
(2014K-23)

EEEA: FWAR (1982—), B, W+, e

«BIEEE: BOM (1982—), L, WL, RIS

, EEMNFHG MY SRR . E-mail; zyf820207@ 126. com
B, FEMNFHYERH A B R EAF5E . E-mail: maoshaoli@ 126. com

1129

o

A



