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[ Abstract | Objective; To establish characteristic fingerprint of volatile oils from Pilea aquarum by gas
chromatography-mass spectrometry to determine the antimicrobial activities of volatile oils. Method; Chemical
components of volatile oil from ten batches of P. aquarum were analyzed by GC-MS method, the common model
and similarity of the TIC profiles were analyzed by “ Computer Aided Similarity Evaluation System”, and the
components of common characteristic peaks in chromatograms were identified. Antimicrobial activities of volatile
oils were tested by filtering paper method. Result: Fingerprint of volatile oils from P. aquarum were established,
sixteen characteristic peaks in GC-MS specific chromatogram of volatile oils from P. aquarum were identified and
defined. The results also showed that the volatile oils of P. aquarum showed a cetain effect against Staphylococcus
aureus, Escherichia coli and Bacillus subtilis. Conclusion: With a good reproducibility, the established
characteristic fingerprints of volatile oil from P. aquarum can be used for quality control and provide important
basis for application of volatile oils from P. aquarum.
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B3, [R5 T AS (8] 7= M v 7K 6 4% 2 T 10 BT B 15
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1 ##

Hewlett Packard 6890-5973 S, AH {4, i - i 1% Bk
AL (EHE B A F] ), AL204 B HL F 5 B K7 (H
Frig-40H £) ,2 L [RlIf 2818 - A (SDE) %< & (75 5t
ZEEALDEAL AR A PR A A ) ,ZNHW -1 B 8 2 L s
B (T P 2 RS R R SR AT BR A A ), v 2 (535 45 £C
P AR B B2 DF f & 48 (2004A R, [ 52 25 i & 5Y
2%) , HoA iR ¥ o o3 dr 4t

A= Vo K AE BT 5 25 61 T 2011 4 8 ~ 10 A R H
SN (IR 1), & 5t MG % B b5 5 2 4
Blog o B R W 7 B 5 R BRI AR v K 4
( Pilea aquarum) W43,

F1 RAKEERKEER

Table 1 Sources of Pilea aquarum samples

No. 7 RAERSE || No. 1 R AE i ]
sl M ANE  2011-09 || S6 N B K 201109
S2 Sl 5 BH 2011-08 || S7 BN E K 2011-10
S3 HNHLE 201109 || S8 SN X 2011-10
S4  BMRHE 201109 || $9 M 4% B 2011-08
S5 BMIE%R 2011-08 || S10 3R E 5 2011-08

2 HEEER

2.1 LAl s S ROPE 25 80)2010 48
Jit— 5 B 5% X D # J dl E r k H — K R R AR TR
22, B0 10 ASAS ) 77 M i ¥ K AL 25 41 100 g, 2% B T
2 LIER B, n 10 45 8 (9 7K S KOk s A, IR $2 34
5Y IR 2 b, 3% R I D e R I A A,
PRAE b A R A b R Y B N AR I 45
AR, VA BT A 45 I TG K B R N T AR
KA 20 WL, TR IE C B E 45 2 10 mL, #4555 i
0.45 pm JEME JRZEIEWAE Jy GC-MS 4341 3 i i3
VL5 U 3y, FH e 3L FG A K s B A 100 mg - LA
SRR I D S b T

2.2 GC-MS Zp#fr 45 F  HP-1 347 9% £ 4048 4
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(0.25 mm x25 m,0.25 um) , 25 & 4l He; HiE %
AR P T, %1 16 50 C LR 4%F 1 min, DL 4 C -
min "', FF % 180 °C, L5 C -min~ ', FF & 250 C,
PRFE 10 min; PEAE FEEE 250 °C MR 1 pL, 2SR
Pidk 1.0 mLemin ™", 5P ERE, 43 B 200 1, EL B
TR, FRE I 70 eV, B TR 230 C, 25 FLLE
R4 min, B FIHEAFTEE m/z 20 ~500,

2.3 RGOS TR

2.3.1 fREMERE  HCSEIN BEBH % KAE (S1) 45
MR S, R 2.2 T4 BT AR L 7E 0,24,
8,12,24 h & A 1 Wl R 25 3% 45 5r 813 1
FAVHRIE DO R 507 (2004 A Jz ) B4 5345 AH 21
JE A 1,00, Hovp 32 S04 A X 0% T AL RSD 3 <
2.0% , Ut B A5 FE S AT 1E 24 h (N 3RRE .

2.3.2 HmAEMRKE BN BH % K e (S1) #
di A A 6 A I R IR R, AE 2.2 AR T kA
G3AT A A ARLEE > 0. 99, H ry 32 04 R Xof i 1H AR
[) RSD #J <4.0% , R ALK 7 ik 8 & % R I, A
HRESUETE K
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SR S E WL AR 201 AT S E R L ERE 6
WM A AR AL BE 2 R 1,00, He v 52 2 0 4 XiF
W AR RSD ¥ < 1. 0% , 3R WAL 2845 %5 B R 4T
2.4 IROUEIER E ST 50T B10 bR K AR AR
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Table 2 Common peaks identification of GC-MS fingerprint of Pilea aquarum
Zisho) 5 U B AR X6 BT 4 43 B/ %e
553 A/ BRI
P8 E S1 S2 S3 S4 S5 S6 s7 S8 S9 S10
1 0.33 a-JEME 4.15 1.84 558 4.60 2.13 7.76 7.24 4.91 6.15 0.75
2 0.37 B-TEk 516 2.20 4.04 2.68 0.79 4.53 4.91 2.78 4.21 0.92
3 0.39  p-AkME 12.08  6.54 13.24 24.31 17.49 25.56 27.47 16.17 18.29 11.31
4 0.40  D-H#EM 1.81 1.55 0.95 0.77 1.10 1.26 0.91 0.8 0.37 0.33
5 0.42  3-EE 6.60 1.03 7.92 7.63 11.66 11.16 8.44 7.11 4.61 4.54
6 0.77  WIHUE 1.35 1.96 1.10 0.83 0.73 0.75 0.69 0.97 1.19 1.38
7 0.80  1-HI3-1-Z03-2, 4- R H-H O % 6.32 5.46 2.17 7.45 9.80 3.94 527 6.8 8.87 11.46
8 0.86 AT 17.65 12.29 15.88 11.03 20.51 15.16 16.38 23.82 13.15 20.34
9 0.92  KARFMH D 2.58 3.90 2.81 1.40 2.13 1.32 1.41 1.94 2.07 2.47
10 1.00  KHBEFIKE B 18.66 16.14 22.09 17.64 15.64 11.56 9.30 13.10 20.29 21.95
11 1.06  a-IEWBM 5.46 3.73 2.40 2.61 2.32 3.05 3.57 4.08 3.30 2.97
12 1.57  FoaE 0.36 2.53 1.04 0.49 0.64 0.18 0.20 0.30 0.17 0.46
13 1.87 AR W — T Ig 0.75 0.37 0.33 1.17 0.33 0.98 1.41 0.8 0.69 0.42
14 1,92 2, 4-%% " JispE 0.44 1.14 0.20 0.69 0.25 0.59 0.83 0.56 0.44 0.43
15 2,02 1-+ K 0.95 0.75 0.65 0.85 0.14 0.03 0.21 0.59 2.00 2.60
16 2.05  nFghE 0.32 4.93 0.29 0.34 0.98 0.49 0.14 0.55 0.48 2.41
R e SR 5 A O B s S0 1R 1 A RS 43
Wk 0.87,0.71,0.90, 0.89, 0.72, 0.91, 0.88,
0.86,0.90,0. 68,
2.6 MBI E SRR YRGS I 3 E
R e e e e A4 102 7037 4 38 A8 T R AR 0 6 mm 1 [ I 0k 4%
sct e H o T o HOREA BV A B8 IR0 835 9 s 3 e
0 7.5 1449 2174 28.98“136.23 4348 5072 JHVRS AR W 2. 1 001 119 442 5 i A3 it 7 T 10 L

t/min
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GC-MS fingerprint of ten batches of Pilea aquarum
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B2 XkEERMIEHEELL
Fig. 2 Fingerprint of common peaks of essential oil of

Pilea aquarum
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W3,

12 3 Al R, ¥ TR AR 4 A I %) <5 B (0 A BR A
R S 35 A o1 VAR B 28 ST T AT — 0 0 o 35 1, G
F TR PR DA A R F AT B > 4 e (0 2 BR R
> R M Y A TR, T KT ¢ {1 P ML TR R 0 SR 0 1) I T

AR B AT T A
3 iFig

ARG AE SCHR [ 6-7 ] e 18 A9 BE il 2% %2 T TR
TP X 2% €0 115 06 B9 32 1) 52 ), 495 2R O BLAR S 6 B
FHBY TR TR P 247, BI9) 3R IR 50 °C L {4 FF 1 min,
PL4 C min",F+FE 180 C,FHLL5 C min ', F+ &
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F3 RAEERBHMEALR (v+5,n=3)
Table 3 Inhibiting effect of volatile oil from Pilea aquarum (x +s,n=3) mm

00
Fﬁuﬁl" e S e e e e N e
4 (0 A BR O K A 1 il B ZF LT B ] 2 {15 B ML ESUAREN:

S1 9.81 x1.21 9.35 +0.96 11.15 £1. 05 - -
S2 - - 9.28 +1.08 - -
S3 9.56 +1.03 - 10. 04 £0. 85 - -
S4 - - 9.05 +0.56 - -
S5 10.09 £0. 86 9.87 +1.12 11.58 £0.98 - -
S6 - - 10.25 1. 04 - -
S7 9.86 +1.03 - 10. 21 £0. 68 - -
S8 10. 21 +0. 65 9.64 +1.23 11.34 £1.24 - -
S9 - - 9.19 0. 57 - -
S10 9.58 +1.04 9.19 +0.76 11.02 £1. 12 - -
RKEE 27.38 +1.13 27.24 £0.99 28.14 £0. 89 27.65 +1.03 27.64 +1.16

TE =7 R AW 3T R R
250 °C,PRFF 10 min; 53 ShE 5 58 T A 43 ik ik A 1 43 [ 52378 ]
W4 A : : S HERE Y P 15 4y B ; g . ,
WUHLITAI D 2051, 401 1,80: LEEREXT 85 IIEIT B (1) spig ep s B D M 1. B SN RHEE AL

JE (RS2, 25 9 % B4 i HE o 200 13 3 kBRI, 4%
0 1% 0 1) 43 B8 RO B, B R B AR

2 WA UG 1) 30 % 7 T, 76 V8 7K A6 35 2 il SH £ 3%
B A6 (8) , RARFF I D(9 %) K RARF
W B(10 5 ) M4 Bt 0 4y B B AT e oA
BUF B AE R TR O R AT (8 ) U Sk 2 IR
FH A 2 At A 0, 33 e 1) AH X O P

ARARLBE TP A 435 5% 7R 45 LR A 5 38 B X 1 4
BLRE B O A1, JC FIZ AR i S2 (SR MI5EFH ) , S5 (B IE
%), S10( St M E B ) 54 W AL <0.80, %
BOR[A]7= H /8 K AL RE S 22 L2 AT 25 etk B, AR
SCRHESL G GC-MS 35 8RS 4 B 05 i 0T L F ¥R K
A6 LDl B s M i S5 52, VA K K 2 b 0 5 4 i 4R
i — 2 MR F AR

0T I 0 S 4 R R WV K B R A B —
FR A TR T AR R T M B — e 2 X 5 R
77 LV K AR I Ak 2 A I 22 S A O LI TR s
PE I 25 55 0T RE 55 44 K T B4y b P M B R [ T AR
FOHF 6 200 T AR M R B AR R R 5
A, TRl 5 ¥ K AL 35 K T A3 v 22 Fins 2 8 B i
2% 5 10T B ) A0 B A K B IRIE TS TR o6

JIT 42 ST () i SO S 4 B 5 TR R R B, B M
U, HLFTA538 S0 g 4 T 28 6 F0 e A M s ke v 7K
AL 25 M B 0 o, Ry ¥ K AR T 10 o o s R T
AT B, AV K AG 25 M 4 T BT i 4R R BE 8 T
et
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