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Chemical constituents and antibacterial activities of
essential oils from Chenopodium ambrosioides L.
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Abstract: [Objective] The chemical constituents and antibacterial activities of volatile oil from Che-
nopodium ambrosioides 1. (CML)were studied for its exploitation. [Method] The volatile oil was extracted
by steam distillation from CML,its chemical constituents were identified by GC-MS, meanwhile the anti-
bacterial activities were expressed by minimal inhibitory concentration (MIC) and minimum bactericidal
concentration (MBC) and tested by continuous double dilution method and liquid infection protocol meth-
ods,respectively. [Result) Sixteen components were detected and fifteen components were identified. The
main chemical constituents of volatile oil from CML were p-cymene (29. 95%), Ascaridole (22.97%) ,Bo-
rnylene (20.74%) ,and o-terpinene (17. 67%). The volatile oil exhibited significant antibacterial activities
to the common 15 bacterial strains (Bacillus anthracis CMCC63001, Candida albicans CMCC850216 and
Streptococcus hemolysis-p CMCC32210 etc) of clinical sterilization except Pseudomonas aeruginosa
CMCC10211 strain. [Conclusion) The main chemical constituents of volatile oil from CML were p-cymene,
Ascaridole, Bornylene,and a-terpinene. The volatile oil exhibited significant antibacterial activities.

Key words: Chenopodium ambrosioides L. ;volatile oil;antibacterial activity

WA DU R P 2 S iz O A 2Pk R OB L 25RO RS A TR A

*  [WeKiHIT  2010-07-20
[(RewmH] ER+— 1R S RI50E (2008BADISB08) ; Hh R 2 e AR B1H 1 B (KZCX2-XB2-05-01)
[EHEmA ] F/MRAQ975—) L Bevb s B JF0f, 7 3218 1, EZ AT R 2 4b24 58 . E-mail: niexiaoni@yahoo. com. cn
EMEEE] REP1Q965—), B B KA, #4824 2 0f . 2 ZENF rp 2L #8537 . E-mail: Liangzs@ms. iswc. ac. cn



152 P Al A MR K AR

5 38 &

I Z A2 G 2 ) T M R R | B R T 5 L A A5 D
Frh R A T AR B T e

+#1IF (Chenopodium ambrosioides 1..) hj &
PR AEY) )2 o0 A T 1 SR L B B i i
DX, PLA R A2 HA AL KU BRI R H Gl 2 1R A
TR HoAR i B B B S IR R AR Y R
ARk A O IR T A A R AR i Ak 2 g i B
TR L EERERW] R ) 7 b R I  ih  i gy 2%
SRR AR A FR) S R T T P 1 B 5
A G . Okazaki 255 5T A N, 30 IF ¥ & i
X R i AT A5 LA B G T R 5 2 S T AN
N B IT R A 2 B BT g S A ] R
TR 5 10 28 A0 3 2o ) 25 A A 00 1 3k 56 75
IR T AR A NS B A 4 (A A R T L A M T
i BT A IS 8 LR BT 45 A B ) AR AE

EIRATFEAREA R A AR T RS BT B L XA
T IR A BN 22 RO AR R K
VR AR SR IO T PR i R I 45 k. R A
GC-MS 738 7 H FEE o . I 275 - 1 3 5 ML
(2003 RO X T B2k K d BT 25 B 2K A 5
R, 1 B 4 # 0 8 & PR B (Staphylococcus au-
reu) . % J2 7 % ¥R & (Staphylococcus epidermdis)
S5 15 FpARHE PR, BFSE T IR ST Ao ax 15 A
TR PR BP0 T M RE S LI 3R 5T R AR T 1 R T
8 I 2 ) FH B HE R 24 M 30

1R ik

1.1 #Ear

TIHIIT T 2009-08 2R [ B PG 4% 2 V4 Jb R AR
27 245 FAA W el 28 VG b A R} K 2% 24 R AL ) 280
W2 5K BR B 2042 55 0 . o ZERLZE R AR ) R O
(Chenopodium ambrosioides 1. ),
1.2 #EEZHNREK

WA 57 3E 8L VIR 0.5 em K/, A 2 000
mL BRI SR SOk [ 16 ] i #5242 30k
(XD HE) 4 H, 75 21 v B 60,37 W1 4% 0 T T2 7K i
MR G K G 2 . 4 CHELIRAER
1.3 #BEHASHNE

K H GC-MS A it Bk H X (TRACE GC 2000/
DSQ. 3 [ L 28 7])  XF 4 90 % 45 & il B4 4k 2 B 4y
AT 4 Bl . GC & fF: DB5S B (30 m X
0.25 mmX0. 25 pm); PEFE LR B 220 °C5 327 IH

. o . 3 °C/min 10 °C /min
& :60 °C (2 min)

120 °C (4 min)

10 C /min .
240 °C (20 min) 250 °C (5 min); S KN B

AL AR 1 30, BERER 0.4 pL; GC/MS 1
IR E 250 °C; MS: EI ¥ (70 V), B+ J§ i BF 220
C 3 FIE A 30 ~500 m/Z, R NIST i b o
J s TSRS R0 2 45 40 o 38 A 1 AU — ks

A AL B AR 35
L4 #rmNEIRRE
L4 1 BEXE# A 16 BRE R 510 & 5

W BRI (S. aureus) CMCC26112 ¥ . 38 Fz 5 %5 BR
(S. epidermdis) CMCC26069 #F . 1 1t 43 BH I 4 [C
& (Branhamella catarrhalis) CMCC29103 %k, H 7Y
VI M B BR T (Streptococcus hemolysis-a ) CM-
CC32209 # . & B ¥ ifi 1k 4% 3R B (Streptococcus he-
molysis-3) CMCC32210 B iR T E A K HE (Kleb-
stella pneumoniae ) CMCC46117 #f. i 2 &5 Bk
(Streptococcus pneumoniae ) CMCC31001 #£. K %
By G (Escherichia coli) CMCCA4113 # 4 %8
IR (Salmonella typhi) CMCC50127 ¥k 48 %
AT (Shigella flexneri) CMCC51573 Ry 2
EMIAF B (Bacillus subtilis) CMCC63501 #k , 28 JE
FF & (Proteus sp. ) CMCC49027 ¥k . &% JH % W AT &
(Bacillus anthracis) CMCC63001 #£ . &5t e B 24 i B
(Pseudomonas aeruginosa ) CMCC10211 #f 1 H &
22 W8 1 (Candida albicans) CMCC850216 #k. LI
AR T R R e 24 A ) A E BT R B
S A0 TR PR R PO B AL L — 80 CIRIR TR AR R A L R
i 52 TR AL AR
4.2 W&&eyiod Kb bk B b A o A2 AR
el T LB 8575 W CH B9 o 4 R L £ AU Il
i BR A i AR BR T e A T AR B4 05 00 B AR AR N
W LB W) b a8 E s FR A6 b 37 CHE g% 24 h,
SR bk 5 22 TG b A8 R H I A0 e G LB
B WO R 10° CFU/mL & W, I F 2 h 4l
.
LA4.3 #AFE®wME RAEL 2 8RR
5 B 1 I %8 B /N B M B (Minimal inhibitory con-
centration, MIC) , ¥ 14 5% 4 1 I 2 fi /1N A4 B K 2
(Minimum bactericidal concentration, MBC)™ |

1) S5 /IR I B2 (MO (3000 2 o TG 7] 5 20 &
T 5% 35 W (5 TP T 52 4 7 71D i AR B 43 4 10 %0
A E-80, A 1 mol/L NaOH W % pH £ 7. 4,
KA. FARAR S50 10 Yo it 1L-80 45 45 Wl K 1% Bk
FRUL KT 500 pL/mL dFR I Rl HEAT 2k 2 A5 B



511

/IR L A5 A I I 4 R ) A~ IS B TR AT 5 153

FEMG RS, JLFR R 11 AN 8RB (500, 250,125,62. 5,
31. 25, 15. 63, 7. 81, 3. 91, 1. 95, 0. 98, 0. 49
pL/mL) 4% 45 BE R 7% 51 Jin 21 96 L 41 f 55 7% AR
1,0, 2 mL/4L, BB A 10° CFU/mL #Y 1%
B .10 L/ FL  [R1IRF 5 57 4158 LA B B 37 3k B L
SE AR ARG FE R 3 Ol A R TR L < B I 1 B K R AN
ils 5 BR B 1) MIC I, 85 32 980 rb i AR R4 %05 %
(R A 20 LT L PR 3 2% LR AT, 8 R R A 37
CHEFE 48 h BUH R IRl MR &5 5 . FL N5 3R W i
TRV 6 S L SR WTA A K T
FAEFH 5 35 97 Wk 25 €0 38 TRORAS , 18 I 40 7 26 K Oy 9]
P A EYER . BI040 R A K SR /N AR TR
B Ay /IR e 2 (MO

2) dx /N A B e B (MBCO) (19 52, W %8¢ 40 5%
MIC 45 % )5, % MIC 1.2 X MIC fL.4 X MIC L.
8 X MIC AL 4 AfLH B 3G T2 £ WL 10 oL, XoF S 422

MRS 5 RS (Y 0 B A AR & 8 8 R P 0. 2
L/ L), IR N7 40 T S IR WO IR JHG v RS I
PEREBR A L £ B 1l B K TR R A 3K A Y 8 R
AR AR 3 K0 5 00 B AR A 1T L TR 5T R 5l
FEAE T 37 (CHE SR A8 ho AR . 4 A K BATEAL
JIt %o I PR A AR i/ e 56 B0 S i/ 2% B e (MIBO)

2 AR5

2.1 THFEZHMBLZERS

22 GC-MS Z3 A7 Al A1, DA 900 97 45 % i v
W 16 Bk 24 5o (B 1), %5 A b 15 g
a3 s o HE I 0 1 04 STE B 99. 31 %, 7E R IRIOF
YRR 15 Bhfb 2 543 v, AR S A8 S 1A p<
AR (29, 9590 R Wil FE (22. 97%) . WK K I
(20.74% ), oWy 30 K C17. 67%) . B & & W
(147 %) SERS TR (1. 32 %) 48  3E L3 1,

9.21
100r
80 |
2
£ sl 9.09
o g
#g 17.54
Ee
2 4l 20.41
(0]
a4
20.62 32.71 35.08
1 1 dh, m-.-.u—l_
25 30 35 40
i [H/min
Time
1 307 35 & 0 0 BB T (s
Fig.1 Total ion current chromatogram of essential oils from C. ambrosioides L.
1 THAFEEZBBOLERS
Table 1 Chemical constituents of volatile oil from C. ambrosioides L.
it 5 % B8 1 8] / min & 5 AH X 43 F i AR B/ Y%
No. Retention time Compound Formulum  Relative molecular weight Content
1 9.09 o ¥A T4 a-terpinene CioHis 136 17. 67
2 9.21 p-A 4k 48 p-cymene CioHuy 134 29.95
3 9.55 EE% 3-Carene CioHis 136 0. 39
LT A R .
4 11. 61 Benzene (2-methyl-1-propenyl) CioHi 132 0.38
5 14. 86 F i3 & Cineole CioHi150 152 0. 50
6 15 33 ?"FF]% Carvacrol C](»HH() 150 071
7 16. 80 SR M 2 Tsoascaridole CioHi50 168 0.38
8 16. 99 A A i Diosphenol CioHi50: 168 0.53
9 17.54 VK F 4% Bornylene CioHis 136 20. 74
10 18.23 %4 i Decanone CioH1502 168 0.59
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No. Retention time Compound Formulum  Relative molecular weight Content
11 18. 86 SHA KR Tsopinccamphone CioH150 152 1.32
12 19. 69 A ¥ Wi Pinocamphone CioHis0 152 0. 66
13 20. 41 K i 2 Ascaridole CioHi5 02 168 22.97
14 20. 62 5§ 75 # iy Thymol CioH1,O 150 1.47
15 35.08 FE MR Palmitic acid Cis H32 0 256 1.04
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Table 2 Antibacterial activities of volatile oil from C. ambrosioides L.

R o HE TR R MIC MBC/
No. Standard bacterial strain (pL = mL™1) (pl e mL™")
1 SO A ERE S. aureus CMCC26112 31.25 31.25
2 T A ERE S. epidermdis CMCC26069 31. 25 31. 25
3 At AE BT QR B. catarrhalis CMCC29103 15.63 15.63
4 A0S I PESE R T S. hemolysisa CMCC32209 62. 50 62. 50
5 LR MAEFERRE S, hemolysisp CMCC32210 7.81 7.81
6 i R HEIAKE K. preumoniae CMCC46117 62.50 250. 00
7 i R BEBRE S. pneumoniae CMCC31001 7.81 31.25
3 KGR H E. coli CMCC44113 15. 63 15. 63
9 BiFEVPITIGEE S. typhi CMCC50127 15. 63 31.25
10 ICEBICHE S. flexneri CMCC51573 15.63 31. 25
11 MiBEZEMFT T B. subtilis CMCC63501 15.63 31.25
12 AIAFE Proteus sp. CMCC49027 31. 25 62.50
13 WAH AR B. anthracis CMCC63001 1. 95 7.81
14 LR BA ML P. aeruginosa CMCC10211 + +
15 P 22 T C. albicans CMCC850216 3.91 7.81

VR A R

Note: “-+”represents no antibacterial activities.
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