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ABSTRACT OBJECTIVE To explore the difference in chemical components of essential oil from medicinal part (rhizome) and
non-medicinal parts (fibrous roots, stems, and leaves) of Atractylodes chinensis, and to preliminarily evaluate their antibacterial
activity in vitro. METHODS The essential oil was extracted from three parts of A. chinensis by steam distillation, and their

chemical components and relative contents were analyzed and identified by gas chromatography-mass spectrometry (GC-MS). The
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essential oil of rhizome, fibrous root and stem and leaves, which were elementol, cadinene, agarospirol, valencian citrine,
caryophyllin, B-sesquidiene, vy -eucalyptol and S-eucalyptol. A total of 26 components were identified from the essential oil of
rhizome, of which the relative content of 4-benzaldehyde was the highest (31.56%) ; a total of 21 components were identified from
the essential oil of fibrous roots, among which the relative content of B-eucalyptol was the highest (44.39%) ; a total of 42
components were identified from the essential oil of stems and leaves, among which the relative content of B-sesquidiene was the
highest (14.83%). The essential oil from different parts had certain antibacterial effect on S. aureus, S. albus and B. subtilis. The
order of antibacterial effect was rhizome > fibrous roots>>stem and leaves; the relative contents of B-caryophyllene, a-humulene and
modhephene were positively correlated with inhibitory effects of essential oil against S. aureus and B. subtilis(P<<0.05 or P<<0.01).
The relative contents of atractylone, zingiberene and agarospirol were positively correlated with the inhibitory effect of essential oil
against B. subtilis (P<<0.05 or P<<0.01). CONCLUSIONS There are significant differences in the chemical composition and
contents of essential oil from medicinal and non-medicinal parts of A. chinensis, and all of them have antibacterial activity in vitro.

KEYWORDS Atractylodes chinensis; non-medicinal parts; medicinal parts; essential oil; antibacterial activity; component

analysis

& KN R W F & R Atractylodes lancea
(Thunb.) DC. B dt & R Atractylodes chinensis (DC.)
Koidz. i THEARZE SR K00 5 & 1128 i 4 2 Fh
FR G AT B2 8 PUE Bk RO e
GAERY, (A BRSO R ELET ) IcE, T EARM
T2 ST IR TR R R FE SRR LR R
AR 2 — (H i T AR B IAG LI IR TR oK
SORBIE N, BAR LN TR AR AWK 0 H i
AT R T AT K A AW & DR, anfer 4
AR HI AR A 221 Hiy e e [ L

AR LT AL IARZEAZY , HA R AR
IR L g R (B E X/ PR  s A re S e
TER A 25 FHRE YDA 245 HTER A7 K i Tt R b il =4, A
ASCRT DA O B 5 TR 9 | 3 W] g v 24 R Ml A R
JEY, BHRTCA 2EE R MR 2 A AR 25 R A7 B
AT TT A FOE, inPa 2 AEE 24 A 2A P
A BTN ERIT ) T AL s v 2 AR 43 ] AR 2447
FHTIRIT AR, EEEI R, S AR ZEH
AL ORI R 5 WL O B (AR i e 4 I 5 ) BAT
PHIVE R, & R AT R T 1 IS TR . SR,
I R b A A R0 25 - F8 A7 4 5 T A2 B 53 A Ak
PUBAE AR ST 0 R WARGE o BT Ik, AR R s
A2 FHERAL FAE 25 HIFRAE 4% A o341 %0 FeiF e, 3t
W15 S HARSMT TG, DA A A A6 2 AR 24
BLAA BT & AU AR BRI ZE G A 2%

1 ##
1.1 EE{UEE

AT BT B AL AR A 7890B/5977B AU AH (4
TS (GC-MS )Y (3£ [H Agilent A ] ) \FW100 %Y

-+ 2610 - China Pharmacy 2022 Vol. 33 No. 21

AL CREEZE TR AR A PR A F] ) \BSA224S-CW #1T7
I3 Z— W T R [ B RIR AR () A FRA
F]].GHP-9050 AUME R % F-47 (_Filg—fER AU R A
CipE
12 FEHRSKA

YRR SL T 2020 4F 10 H 2R FHATHL A AR fE T AL B
HR 2 R BT R T e, 2RI e R AR e 2 2 e
S PR E AL E AR A chinensis (DC.) Koidz. Fi ¥k
WOAR b A R A b 1353 (ZE ) JF R A2 Hh R 843
(RRZE AR , B fe iy o] S8 % F SR IT 38 N 2R . OF
Ot Ry i, 4l =98 % ; Hiftnisk 7)1 K 43 br i
1.3 fHEHE

4 (O B BRE Staphylococcus aureus | 108 2 BR
W Staphylococcus albus i 5 25 # ¥ & Bacillus subtilis
B [ A st b I eI A M AR A R A ]
2 HAEEER
2.1 LBEREZFEHELZHFLERSHUSBEE
2.1 FERIMPEE AR FRETLE AR R ZE AR 22
2100 g OBy AR I =50 ) , # T2 000 mL [ be i
L K 1000 mL, ILAEE A, $25) 123 2 h, #2020 45
R e T 247 3L ) (IO ) 38 D) 2 e ) v (R ) 7 i B
PER Y, PR IR BUG TR A W0 4 h, BG4S & bk
BORERS 2 2 mL B0 S ADoK, & T
4 °CUKFE . # o o AU AR ZE Z0AR ZEmH4 2 M
R BN 1.93% .0.37% . 0.07%., I JH I, K5 %5 W B
100 pL 3R %3, 40 518 T 10 mL &, InAED
SRR 2E ARG 22 0.45 pum BFL B RE T g , W B
P GC-MS 53#r .
2.1.2 GC-MS/r#r&&1F  GC &4 i+ b Agilent

EZG G 20224F48 33 44 21 1)



HP-5MS 3 P £7 % B 4 45 (30 mX 250 pum X 0.25
pm) 5 >R AR P TR A R AT (653 20 B, 0 46 T LA
100 °CA#4F 2 min, F LA 3 °C/min F} & 120 °C H: {545 2
min, X )5 LA 2 °C/min 7+ & 150 °C IR 45 2 min, £ )5 DA
10 °C/min T} 2 230 °C ; #EAE H L Sk 250 °C 5 A
4l151<,.(99.999% ) ; 3% 4 1.0 mL/min; 4337 H oA 10+ 15
HEFEE 1 who B e B o & B IR,
BRI R 230 °C s DUARATIRLEE Sy 150 °C 5 TR N
70 eV 5 I FAE R I H] 4 4 min; R 277 =, R
U m/z 50~550,,

2.1.3  ACAARAS R 35 & W s A 2.1 3
TNARZE AR ZE A A I BRI 45 3 4y, A3 A
“2.1.270 T A AFHERE ST A5 B AL ARAS ) 45 2 T
b2 1557 19 GC-MS &3 T, LI 1. it 5 Quant
Analysis(B.09.00) & f 43 B 8¢ bR ifEEE 5 NIST17.0
DAL SCHR8 — L1 Hb X HEA T 1l o S, IR FH g T AL —
AT AN [RIFRA 45 5 T A2 o3 A G 5 i, WL
1o Z5FNIR , WAL AR R 44 & i v 24 58 60
IR 297 N B DT Y e S R B R SN TS SN T i
GV B W AN TR B 75 2 i b Ak 2 1 o R R R o
5 A Origin 2020 F 4, LARK [G I B8 537 24 il SRS
WE 2, G558 ER, L AR P44 & i ) f
B AL A AR AR ZE JBUAR 5 250 AH L, 38 Al
T2 AT A2 AR

X107

MR
COOO

— T T T T T T T T T T T T T T T T T
4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

t/min

A5
1.4 4 X107
1.2
1.0
0.8
= 0.6 18
0.4 28
p : , I—
02 B AT M
) et e e e e et
4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
t/min
B. 2%
2.2 X107
2.0
1.8
16
14
12
= 1.0
0.8 -
0.6
8:3 i H BP0 S L-X 37 JL
[ B e e e e e e e L B e e e e L
4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
t/min
C. 7
=7 27 o ey .
Bl JEBARRNEEPALIFEL M5 HTH GC-MS 2
FintE

EZG B 20224F48 33 445 21 1)

ZiG R 1AE 20T LIE WA AR ZE 42 A
L 42 PP, A 20 B LA AR R T 1%
Hor DL g-A e AR s (A B 12 (14.83% ) fie ey, HAK 2
y-BETE il (8.60% ) 2-WF HH 54, 8, 8- = H Bk-4- 2 J Ik
[6.2.0] =4t (6.52%) o AU AR ZEHE K i rh LS5 8
26 By, v 4-JEOR R I DRy AR 2R T i E S
HAXE & 50 31.56%; 1LAb , B-H B B-A5F AT M
T MR P2 5 AR ] 46 53 M 254 i e ARG o
WA E 439k 18.68% .7.16% . 4.93% . 4.60%., MALE
AR S v 2 3 5 S 21 B gy, e B- A i B
(44.39%) \A-B K I E (18.149% ) AT AR HE R (11.41%)
BIFIXS S AR AE 10% DA Lo Jb8 RZR 5 M 2545 % il
A oA 21 B, 14 silphinene ,modhephene | BE
TN SEAA AT I berkheyaradulene \S-41 7T M -7 FE
I 58 5 MR 2R 2RI RO AAE il v (9 A oA 8 Flr, 43
S A BEVE A U SR | AR VY AR A
2R BT - B Bl e
2.2 JtBERAREHIEL HREEEEER
2.2.1 FEIMPURBCRIE RV ¥ 5L 2 b
A5 AR (R A57 42 T T 4 €0 2 R TAT L 1 €87 A 3K
AL R B ZE AT TR PP TR o B A 3 R P e A
FINB IR (RINBRE) h ™ KIG SR, R R % 2
1X10" CFU/mL, W H B3R B 100 wL i 21 3 S v &
UF O NA B SR IR IR A a9 i R . o 71k
P 10 O - b O B 8 AR L, 35 1 L Gmdm) B9 GBI
R AR R AT L SRS 42 0.45 pom TCFL B R e
BRI . 7EBENA B FRIE 0 2.5 em &b, HCE 35K AR N
0.5 cm BYBJE T UELR, T N 5 wL B ¥ 24 5 mg/mL
B2 5 LATRIN 5 L — AR 15 352 A A B X
MR K dE R s T 37 cClE R SR 1555 24 h, RIS 1
D7200 7Y J& B AH HL i 5% T o 52 5 45 4, {8 Image J
1.8.0 ZR A0 12 100 T B LA, 1R P LA B R BRI AL
HL, SR 3R, SR H] Excel 2016 #1174
PRI , % ] Graph Pad Prism 8.0 #4748 14347 5
K JH AR 2207 2540 F FT LSD A 36 %6 b 5 A A [ 38 o7 4%
RN BT T RCR AT L3 K B0 7K HE e =0.05, %
NSRS

K345 R R, AU AR [ A A 0T 1 €7 7
BRTA | 4 V8 (08 2 SR TR A 2R R R X B BT A
YEHT AR TR RCRA BT 22 5 5 — WP BRI RT3 2 it 1y 47
GRS PETCH N o e AR 2R T B R RO B A, A
FRAE BB BRSO, 25 R A BT PR SR AR T

China Pharmacy 2022 Vol. 33 No. 21 < 2611 -



F1 LAEBAREMLIZEL MBS FITER

ARt s,n=3)1%

#5 AR fo/min g2 4is AR e & e
| [ 622 A-HinRE G0 0.18+001 - -
2 2 93 &I RAAR CH.0, 0.18£0.00 - -
3 172 1171 silphinene Cistl - 0.71+0.01 0.08+0.00
4 353 1191 1,2,3,4,6, 8- 8- 1-5 754, T A Cistly 096+0.01 - -
5 [z 1287 -l Cifls 081£0.09 - -
6 [z 13.09 afk 2 Cis 2524018 - -
7 [z 134 HER Cistly 033007 - -
8 [ 1327 modhephene CisHa - 207£002 1.70£001
9 [z 1360 S CiHa - 263£002 1.66+0.00
10 i3 1454 berkheyaradulene st - 1911001 0.95+0.01
11 (353 1471 B CsHy 040+001 - -
1 [ 1520 -t Cistly - 1854002 1154001
13 [z 1530 - AE4,8,8-= R4S 2,01 T CsHa 65240.17 - -
14 [z 1575 N it Cifls 1.70£0.02 082£001 059£0.02
15 [z 1628 Hhl Cistly 3.06£0.06 - -
16 [z 16.94 ¥ A CisHl - 0884002 0474001
17 e 1736 AN CiHa 082£001 - -
18 [ 1835 YR CsHy - 040+0.00 045001
19 (353 1837 YR C,sHay 8.60+0.04 - -
2 [z 1854 ok Cfly - 1.06£0.03 018402
2 [z 1922 i Cifls - 1.19£0.02 0224002
n fFilg 1931 T Cifls 4814038 - -
3 [z 1948 SRS 9 R Cifls 2884026 - -
U [z 19.60 oK Cistly 276£0.15 - -
25 [N 19.89 o-FAt CisHae 049£0.01 - -
2% [z 2010 a-HERR CisHa 1142006 - -
7 [ 2036 IR CsHy 468£0.19 - -
b [z 2078 Bl Citls 1483£047 716£0.05 0454001
29 [ 2126 BT CsHy 1274018 083+0.02 0.11£0.04
30 [z 258 e il Cifls 1.54£026 - -
3l [z 21.84 B-HEX Cifls 1134021 - -
k) [ 0% fim CsH0 0313004 061£001 084 0,04
3 [z 0.4 FRE CisHl - 0.69+001 4214009
34 Rk B H AR R CyH;0 041£001 - -
35 ik .14 D F U7 2.0] — k-34S Gl 0 - 0.82+0.02 -
3 Bk 883 sl G0 59140.09 - -
37 [ 2397 VIS 00 2704000 285002 031+0.04
38 ik 152 F5E404)4-1 CsH0 061£003 - -
39 [z 2504 HRERE S CsH0 - 0884001 -
40 223 25.56 R CsH0 0.19£0.00 - -
4 523 2575 A CsH0 054£0.03 - -
i) [ 26.19 T-H- 1 CH0, - 085£0.04 -
] (523 2637 ot CsHx0 - 040+0.07 -
M Bk 2640 R CsHy0 052£0.11 - -
45 Bk 2653 it CsH0 044+0.04 1.89£0.02 6671003
46 2 27.00 AR 00 1614003 4934008 1141£046
41 223 2716 TEfiE CsH0 025£0.02 - -
4 223 2158 Bt Cet0 1844018 18.680.08 4391033
49 [z 18 BA CsH,0 - 4601009 -
50 i 2785 - T CsH0 022+001 - -
51 Rk 2839 UGS 7SSt OO - 1572005 3214003
5 [z 2889 Fikt CiHys 0174001 - -
53 2 2948 a-EER G0 0.72£0.05 - -
54 i3 29,68 (6- MBS0 2451 CHn0 - 1154003 0.13+001
55 ik 3340 Rt CiH 0 - 31562011 18.14£020
56 223 3507 fhie CyHa0 405£0.13 - -
57 ik 3541 il Cyshls0 3274011 - -
58 523 3548 e CoH,0 018001 - -
59 ik 36.69 PRI C:H0, 0224002 - -
60 Tk 3838 e C-H,0 0.18+0.00 - -
— ARAE

+ 2612+ China Pharmacy 2022 Vol. 33 No. 21 PEZG G 20224F55 33 55 2110



(531
TURETORT 2018
B8

i
(6854601 -2
TREREI

B2 JERTEEMIFELBRIBEDINER
2.5

2.0

1.0 a

e B A%/mm

0.5

0 FIERIAERIE S ORAERIE A AT
e A WAL REAR ], R A R] 22 5 EGe T3 L (P>0.05) ;
2, MFRR 4 0] 25 5343 Ge i T3 X (P<<0.05)

3 AABAAEMBUELBHHRERR(x£s,n=3)
B o 2N R RN 4 A 0T 11 €5 7 2 3K TR 4 PR
ROR2E S G273 L (P>0.05) ; 250 AR A x)
S B (O A BRTA R ZE AT TR B BT CR B 58 TR
2R M (P<<0.05) , (L Z5URR #42 2 i % 4 B €69 25 3K 1
AP AR 250 T =5 M5 A (P<<0.05)

2.2.2  FEIOMBUT SHURTEHEARSCHE ST R RStu-
dio 4.0.2 FA4 , R BEALARAR BT 5% B 45 153 ARG
ST Z-score bRUEAL, TRRF LA AR 3AERALHE Al Y
PRGN TR P 5206 45 HAE Ry R AR S A TR IR S0 #T L 110
PRI P S50 N AU A AR [] BB 007 4% it vh &k 2 Ly
Y EEEARAE(E" ARic R IHRAE AR 22 B HE 4 T 15 62
BS54 . Bl L2 Origin 2020 44, % i Pearson 34
2, 0 TN L ) 15 A S S TP RCR S A
3 Z [ AR S AT (1 4) o S5 2R, BRITRRIE AR X 8 22
FEHEA4 T 15 057 B9 465 0 73 51 A4 R B . modhephene . 8-

EZG G 20224F45 33 %45 21 1

Pt M B-A VT IR ETE I o TR U
U I |y I IR | - O R -k S
WA oL e B o, - AT - R A
modhephene [ AH X 55 155 14 A TGS 4 800,36 4 R 1 L%
T ZEFRURT B A AR RER 2 3 IE A 6 (P<<0.05 5 P<<
0.01) , H K BN 0.87~0.88 ; T AR | Z2 45 FIITT 7 IR
TR (14 P X5 5 4 % YRR R ZE AT R 0 B ROR 2
I 2 EAH & (P<<0.05 5% P<<0.01) , AH 2 R %0 M 0.75~
0.95 3 {FLIX 15 3 (14 AHGF 15 kX 1 003 46 1R 110 90 1
BRI TE 0 AR G (P> 0.05) .

. -
el ..‘|. """""" K I
0 oo, .
. LJLJ

it K
.l. 05+
°0 I
.l. -0
0
00
[
°/-'®0®
wis @ @] - (o] @@
v @) @

i @@ ®
@ o|e|@
weani @)@ @]

sxeiani @) @)
wrar @

*:P<<0.05; **:P<<0.01
4 LtBARARBBUEZELZBHPUERS SERENR
HIHEXESIER

3 it

25 FIAEI A 25 A AR i okl A 525 1
PSS A [ SRR RL ) A 3 P I A el B v T
N ET S . A5 o He At AR R 25 R (204
ZEM) 5245 PR (R 25) 44 Al b ) 8 Fh AT i o A BE
SR RS A v 4-TR R F B B AR R 5 i e
T, 25 2 B-R 2K s AR S e i o 1l
U, ACAS AR B 45 & 1 b A2 B A3 (4 2 L S AR
T2 AR L, AR 2 R At A AT RN 2
JOT, QTR A i v ) B-Ae i e, LA AR i S s
Sl PR PO R R S 2 BT R,
A HRZEFE A LT T AR A il T i 26 R A7
g3, 2B Rl TR AR 2R LT YRR 2R 22 T AR ZE RN, H
2R G RRiE— 2P F5E . Chen S5 X LA A
TCHE T ST & B, LA 25 Kt | 35 B A Bl

China Pharmacy 2022 Vol. 33 No. 21 + 2613 -



KA WG T —— A P S AL RS AR A Y 5 fe 7

AR R - M 220 B-fis AT AT

WS Z R o e ZE Jemt R R, X — RIS A

AR — 25 5 X AT RESE RN C R A EE 5 SR

H AR ISR A A AL D) RE RS2 e A []

CAMRERRN, AR TR ZE AR

HIETBRTE IR ZE AT 8 A R 2E AT A G T, 4

ARH - FR 5 KT i B B B s v (H A G

AU AR AR BT I PRI i A DLAH DG HE o AF 5%

YU LI A5 R, ACAEARAN [RIER 4% A B B AP A

TR |G o (R A KA A R 2R AT R A TS M, Bt

PR FH 3 55 0001 R AR 25 > Z50HR > 25, Z0ARYE & il

PRI PR T 25 T X AT R BRZTUAR 2 A i 5 AR 25 4%

R 2 B A AR, AR ZE 45 S A 5 AR A A i Y

KEBIT A K

25 b AU AR ZE AR R R I A o TR

PR 5 B 220K, 25 FHER AL (AR 25) FIR 24 HIFAL

(ZBUAR 2RI ) F A THGT (8 3 4G BRI < B0 (0 R A 3R T

il B SR HUAT I S B — e iU R . AR TR S

WX AC AT AR 245 HR A 9 25 AN e T8 2090, i —

AR AR TR ZE5 TR AR

S5 3k

[1] HERAMZEG 2 P NRIHIEZ 8 —FF[S]. 2020
SRR AL mt . o B 2R ik, 20202 340.

[2] ZHFis, RSpr . SARAED B & 48 5 R HI[]. th e
EE 22 H],2016,34(7) : 1673-1675.

[3] Tk, B, ARAE, 45 . BF A AR R A BT LR [D].
H2h,2020,42(6) : 1658-1663.

[4] BeGpg, 380, 0, 5  29p A=l R =) i i (H &
BUFIGE AL A FH 2 h 24 b8 7 L 4R 23 1 R AR (0], R
2z, 2020,45(2) : 285-289.

[5] BRUB, . PULAEAE 25 AL A0 7 1 Fn 24 BRAE FHAE
FEUEE[). HP E 254458, 2018,43(14) : 2884-2891.

[6] BB, XIaEH , 224N, 55 . B AR A2 U T

- 2614 - China Pharmacy 2022 Vol. 33 No. 21

[16]

[17]

[0]. th k2l ,2022,44(1) : 122-126.
it B WP AR AR R I AR TS PRI K
MEPLRI[]. B i S AEPHOR 4, 2020, 39(12) : 21-27.
(Bl e i N | O e e N | B e R W
Y 4D W AR, 2012,29(4) : 470-476.
Y RG] A PRI R R 2 AT 2
R R BP0 5 24,2020,51(20) :5105-5113.
A8, RGN AR B L AR K SR BE I 55 1
2E R Y GC-MS 2 M [J]. H [ 2527 245k, 2021, 56 (8)
688-693.
ESGESRERIK o s N ETP S e N UK 3 9
PRPEIBTFE]. P 24)5,2018,29(11) : 1515-1519.
TR, M, I, 55 EARIE AL i B T
FEPEMITIE[I]. A2 E R E 24 ,2011,22(3) : 566-568.
FEE BT, BB T BENLARAR Y 2L Tt A AL e 1
B AT ] RAR IR 22741 , 2020, 39(12) : 94-99.
THARABENJASIN P, FERRARIS R P, CHOOWONGKOMON
K, et al. B-eudesmol but not atractylodin exerts an inhibi-
tory effect on CFTR-mediated chloride transport in human
intestinal epithelial cells[J]. Biomed Pharmacother, 2021,
142:112030.
CHEN F, WEI'Y X, ZHANG J M, et al. Transcriptomics
analysis investigates sesquiterpenoids accumulation pat-
tern in different tissues of Atractylodes lancea (Thunb.)
DC. plantlet[J]. Plant Cell Tissue Organ Cult, 2017, 130
(1):73-90.
HE F,WANG W, WU M C, et al. Antioxidant and antibac-
terial activities of essential oil from Atractylodes lancea
rhizomes|[J]. Ind Crops Prod, 2020,153:112552.
YANG J, TIAN W, LIU Y F, et al.Quality evaluation of
the extract of aerial parts from Atractylodes lancea based
on fingerprint and chemometrics[J].Int J Food Prop, 2022,
25(1):422-434.
(e H 1 :2022-05-27 &[5 H 18 :2022-09-24)
(G Ak )

EZG G 20224F48 33 44 21 1)



