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Research on antibacterial components of chloroform and ethyl acetate extracts of Artemisia anomala
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[Abstract] Objective To study the antibacterial components of chloroform and ethyl acetate extracts of the traditional
Chinese medicine Artemisia anomala S. Moore. Methods The chloroform and ethyl acetate extracts of Artemisia anomala S.
Moore was isolated by silica gel column chromatography. The antibiotic tests of the different isolated fractions in vitro were
performed by using Kriby-Bauer method and broth dilution method. The compound structures of the significantly active
components were identified by the method of chemical colored-reaction and spectrum analysis. Results Multiple components of
chloroform and ethyl acetate extracts of Artemisia anomala had different degrees of antibacterial activities for common
pathogenic strains in clinic. The structures of significantly active components were identified as: apigenin, eupatilin, and caffeic
acid; eupatilin had the strongest antimicrobial activity for Standard Staphylococcus aureus ( ATCC25923) and Standard
Staphylococcus aureua ( ATCC29213), with the minimal bactericidal concentrations being both 0. 062 5 mg/ml.. Conclusion
The proposed method in the present study is simple and quick; it can accurately and effectively obtain the antibacterial
components of the chloroform and ethyl acetate extracts of Artemisia anomala. This study is the first to report the antibacterial
activity of eupatilin.
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5B LR AW A B (Artemisia anomala S.
Moore) J Z4FHE B AKE Y A RN 2K, 42 55 52 B o
R . (P ER Y E IR AT SRR E A LA
s 1A R, B ATE VL IR WV LV | A 55
b PR AR X AL H RiAE R X 3 U 25 ) A )
A9 ADFE 32 ATl A BB AT & X A GUE
R o o 24 2 s ELA 8 T O IS L SO
AT A TR T BT 4000 o 9 e L AR
AAEFLAR IR SE . BUAZY BT SRR A s B i
R B ORI PR BRI /N R B SR SE A
FH WG PR SR FH 2 8 TR 7 R R PR R S e
% Hars Xt a2 i (HSV) th BAT R4 0iA
JERLRN

ST I R VL 5 AH O~ 2 0 7 v AR A AL
PUATEE Lo T T WH9E. s W 4 R A i
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PRI AR SN T 5258 B — 2B S8 T T
A RCERAR 3 18 5 55 IR TEA R Y
R E I R Y Al o

1 #
1.1 E ZIREBIESRIGES CH N B +E KRR =

Yo A BRARD 5 Agilent 1100 R B 0KAH
AL CL R A F)D 5 Agilent 6220 =70 BF K
Fy i) AN CZBEARRI5 22 |D) » U AT A v F 15
ZEEFURCESD M3 44393  MassHunter Data
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L2 #HebXA  rp2yarEE2boR G 5 WL
iz (5 20140517), 80% L M. A7 ik (PET) .
A7 SR TR 24 Ry 43 Hr i CE i 58—l
J 75 3R R4 4 £ 4 (carboxymethyl cellulose
sodium, CMC-Na, |1 B8 F b TAH R A D,
B v 7 4> #5073 2 BR 1 (SSA-ATCC25923, SSA-
ATCC29213), i #E A K I B & IR W (SEC-
ATCC25922), b #E AU 4 2% {5 M & ( SPA-
ATCC27853) , I R R TICFLEEBK T (CSA-03598276)
I R 2R A8 [R5 B B (CSF-03475491) i PR 2 Bl 45 7€

YPITB (CST-5002324172) , /K fif % % 4 (mueller-
hinton, M-H) Bt fig 5 5% 2. M-H K; 35 i)k (745,
CMO337, |~ 4. OXOID, % E), Ifil F # (% 5.
CMO331, |~ %: OXOID, ¥ ), 41 B SSA-
ATCC25923, SSA-ATCC29213, SEC-ATCC25922
il SPA-ATCC27853 ¥R Tl i FEZs A W B
HIRAHL, 405 CSA-03598276, CSF-03475491 F
CST-5002324172 55 — B K24 K BB e K6
FHEE A [R] i 30 DAt IR s A4S op 43 85 4K 15 19 BUR
Pk .
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2.1 HHEAM BB ELH SRR
TiEIE AR E AR A SR R AR AL 4R
B & o, R 1. o3 B o R R A
(thin layer chromatography, TLC) gkt & 35 & #H
[ B BRI BRI 3 o SO R AL N £ TR £ B A
PROLASAF R 26 S5 IFRER ST AL IR BIAE A
i Al~A26; LR LR AL & I 453 2R fh O B~
B26, LA FRERL Y 225 el 28 A e i R IR 7
T AT LA B0 A R A o i 4 T IR ) GRS 23 AT
HRER) . A RAET 1.5 mL () EP &

Hr, % Co K
2.2 ARSNIA EH
2.2.1 KAV HOELR  FRECAE R ST

L OTR SRR U 45 73 B Wi 3 FEAR 10 mg. 23531 il
AR CMC-Na 1 mg. 2R K B 28 K 5 i 51
2 1 mL B BB R 10 mg/mL f25 . HF
B 50 L 2538004 B 4% R BCHE &5 AR e i 20 T e A )
B9 M-H gt . & 35°CHFRFE 57 18 h. il
e 2G0T B A0 T L R0 o L S A A
MUTRES . BCE K B ZE 1R K B Bl 30 25 1 0 B (B
Bh#5H) CMC-Na 1 mg . >R K B 28 0K 3 A O 2=
1 mL) G 28 B 40§ HoE P B =9 mm(40H B
2 6 mm) BT R 23R i A TRR 2E— 20000 5 R A 1Y)
Fe/NAS M E (minimal bactericidal concentration,
MBO) ,

SR Z R L RAR ) o 2545 2 B 254
AR SR LY HEAT 3 AT SEER IO 2 (R HAT
TEPERIREA I B 25 2 WL 3% 1, Jo W 0 400 o 7% P ) A
AFBAPEXT BRAH R AL,
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TLC 1 f¥f
I LIRCEHENY (6.2kg) AR ALY
T AL 20T 267145 (A1~A26)
AT R LR SRR IEDE R
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IR 5
/
264414 (B1~B26)
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B4(0.762 g, 0.012%) B8 (1.000 g 0.016%) BI3 (1.562 g, 0.025%)
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*1 FESH.CEZHEREUESEEGRNARFTEENELER
B % d/mm

R A9 Al2 A20 Bl B2 B3 B4 B6 B8 B9 B13 B17 B18
SSA-ATCC25923 16 16 14 16 16 14 16 14 18 16 6 6 6
SSA-ATCC29213 7 14 8 12 16 12 14 6 18 12 6 6 6
CSA-03598276 6 6 6 6 6 6 6 6 6 6 10 10 10
CSF-03475491 6 6 6 6 6 6 6 6 6 6 12 6 6
CST-5002324172 6 6 6 6 6 6 6 6 6 6 12 6 6

LR HAEN 6 mm

2.2.2 HEAZWMAEENE MBC #ZAEBEH U8 9 SHS—HE SR 1 INA M-H A 1.6 mL,
o JURIR PRI 3~5 MESMU SRR HREEPIIA M-H A 1 mL 7255 1EHIMA
REAEA T 4~5 mL i M-H . T 35°CHi R 10 mg/mL IPTRIRZGIR 0. 4 mL IRAT. ARJE A 1
FirpIE 2~6 h, Eli%FE@X¢§ﬁﬁiﬁﬁﬂ?&FH IR mL IR 2 RS 2 mEP
M-H WA IEH 2 0. 5 22 [ e ihbn vl 797 1 M1 ml 25 34 QAR U ST LU B 250
A M-H AieAT 1 100 Fkea % M. IR TR L mL FZ LA 8 O %’75
ANTE) R BE BT 2500 1 il 4 AR A OGBS BRAE 5 9 A8 D OB A I A BA M X B
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45 45 25 vk BE AR IR R 2.1,0. 5.0, 25,0, 125,
0.062 5.0. 031 25 mg/mL, #KJ5 M &&himA L
IR A AT RN BRI A 1 mL (R 1Y S 2 TRV 4
BN 52X 10° CFU/mL, 4 1 & 845 74
2 BE 4R B R 1.0, 5.0, 25,0, 125, 0. 062 5.,
0.031 25.0. 015 62 mg/mL, 4P 4T 1) 4 A ik BiE
IR B 8 3SR TR E 16~20 h,
S HREAS | BH T B2 A AR K B %o B2 A A 2

A 3T CHEFRAA TR 48 hy W — A3 A [R)Hk
BELH R RS T 100 L BRI 43 3 A3
JEPAR F LT 3T CEEFRAR T RE IR 48 h WA R A K
(BRI 550 L TG B V5 T 10 24 W B /N Wk 3 R MIBC,
YO BIOL 2 g A TR B E AR =9 mm (AR (A9,
Al12.B2.B4. B8, B13.B17,B18 ) 5 G5k B i %+, i 5
BB EEAS MBC, Hir, A20,B1,B3.B6. B9 KR 2
1 R T MBC IR, 4558 W3 2,

x2 HESH.CBRZERIMPEENASBFERNEERNIHREE MBC £R
YR o/ (mg « mL™1) MBC
I Btk
1.000  0.500 0.250 0.125 0.0625 0.03125 0.01562 ¥t ep/(mg e mL 1)
A9 SSA-ATCC25923 — — — + + + + + 0. 250
Al12 SSA-ATCC25923 — — — — + + + + 0.125
SSA-ATCC29213 — - — = + + + + 0.125
B2 SSA-ATCC25923 — — L~ + -+ + + + 0.125
SSA-ATCC29213 - — > + + + + + 0. 250
B4 SSA-ATCC25923 — — 7 -9 + + + + 0.125
SSA-ATCC29213 > 7 — - + + + + 0.125
B8 SSA-ATCC25923 = — = — — + + + 0.062 5
SSA-ATCC29213 — — — = — + + + 0.062 5
B13 CSA-03598276 - — — iz + + + + 0. 250
CSF-03475491 N . — = + D + + 0.125
CST-5002324172 — — N —+ -+ + + 0.125
B17 CSA-03598276 — 7 = + + + + + 0. 250
B18 CSA-03598276 — N = + S + + + 0. 250
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TOF-MS 208 5 (0,175 5] A 8 55 8 A ot i 70
B4 B8, B13, HARE S B T b 5 5 e o i 45
FIBT AT REMIL B9t 5 2 A, gl 2, @At TLC
AL A Y B4 B8 B13 5 HEN AT AEXF A A 19 RI
B WL 3,3 AN G 5% BRI RE (A 364 — 35,
454 ' HNMR,” CNMR #4158k & 9 B4.BS.
B13 23500 SR AL & W17 3R R L R 22 B ik
iR Has U 4.,

2.4 EnrERLSHTESEMNE RAGK
VBORR 20 1 2 W o 5 £ PR O R AR BGHR A Hh R R
S L RO ME R (A X . B AR

5% [ Waters Atlantis dCps 3%+ (4. 6 mm X 250
mm, 5 pm) , JLSIFH R LN (A FI7K (B) 156 B PR 5
A FERFR 3 BB B[R] (9 A2 46 1596 ~ 206 (0~10
min), 20% ~ 30% (10 ~ 15 min), 30% ~ 40%
(15~30 min) ,40%~100% (30~40 min) ; % 1. 0
mL/min; £ Wl % 4 325 nm; MR 25°C; gEHE&E S
pL, EiEE R 5, Horp AR B I E] £=9. 631 min fY
S 1 O MIHERR . =29, 317 min {5 5% 2 KT
SKFR =36, 161 min {Yf5 50 3 N E 2 WK, 4
3SMMEEY S HALL W 1E T L sy, i
WA AR U — Ak S B S R g T R A =
225 045. 3, WMHERR  fr22 2 ik = B R B g A
W 3 152, 5.540. 9.35. 6., I 3 LA W 9 AE T
FrE A 1.401%,0. 24 %6.,0. 016 %4,
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i e E S TR E R E 3 s STl a2 s i =2 [ | A N 1
R H R B T B IR R T w3 8 1 M o i 0 i
ARG R A R R IPL RIS PRy 2 e T
LR SRR AL, LB I 45 R R A R 2 5 (1) H K
GEME » TR A FE 43 8 0 PT T 2 BRI 4 B 5 1
TEIG SERWE ST AT IR AW ST 75 18 LR SR ER 7 14k
LT VIR RITE Z b 50

3.2 FHERSH AWIICRMA A Y HUEMA
DR RN 43 B A B I AR L 43 HEAT T P 250
ARSI TR S50 7 0 R AT & 2 H RSN B T
PEGR R R 2. ARSI R Bos . 3 & AT
LR TR BB 1) 43 5 20 43 % s E 7 KM 35 A IR I
SEC-ATCC25922, ¥ #i &Y 4 &% & . ML / SPA-
ATCC27853 BAR LI W] W 0y P a6 k. if S99
FEH PR A E A B BB A X SEC-ATCC25922
i) MBC 2y 6. 25 mg/mlL, Fii##T 58 B % FI R0 3 1
PEWFSE 5 10 5 A S 98 50 v PR DR s AR ], 2R )
AP I A BE ST BT HAT A5 th it R IR A IC I 1935
PEAL G 75 221 Ja BeWE 5 v o) 7 v 7 R BURR 4oL
Hh S 2R B 20 3 BT SR BGTRAN E —2P o s Al A
PLF4EH0 SEC-ATCC25922 WINGEMER Y . ZhBS 4143
H A9 A12.B2,B17,B18 X 4 5 (5,3 45 5K 14 . T FL
HEBRTA A QAR DL AN B ZE 9D 1) T B A R [R) R 2
BT TR 1 (B BE B A b A 4 A T A4 1804
Tt B — 20 LB A T, XA B 1 SRR A P 1
S5 TR T A A 8 L2

3.3 FREAMFFZHEFRALSN WEAN.C
iR OB 244 B AL o X G B e BRI B B B
EPURRIE T, LA R TR o W Ak A 1 S %
= OHOR (B8O M I M A ok, H MBC hy
0.062 5 mg/mL. &I AL AW 3K 2 (B X 4
R A IR A BB R BTEE . A UREIAH AR
—Jy Il 2B W AT e A R 2 AR S ) 4
05 A RO 0 2R TRV T » (] o 300 o 8 A 24 3002 Ao
58, LA B IR AL G W0 0 e 3 22 3R TSR R A
S O BRI RS E LS. A
UKARGE T BT 28 A 1 5 22 B R WP B L U
12— 2B 5T o HE A TR N 25 3l ) 5R
3.4 weERERACEA AT WMMMEER R H TR BT
LIS SCERT S E R B BB O

W RN IR S S5 DAL W THIRTT Z 05 .
ARYRBIFFE 5 TR WA P P X Tk A DL F) I 3L 8 o T
BB AL AT 1T A 5 A B s 1k
H MBC 43524 0. 25.0. 125.,0. 125 mg/mL, Kl K
IO FH R 167 AH O 40 TR I LR 18 5 o o
Mt H AT & T 1 e b5z —.
ASHIRFE A R 15 18 FH 8 A3 3L — i B OB R UL
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