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Study on Antimicrobial Activities of Essential Oil from Leaves of Liquidambar formosana Hance as well as Its
Antioxidant Activity
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Abstract: Essential oil was extracted from leaves of Liquidambar formosana Hance by steam distillation method. Paper disc
assay and spread-plate method were used to determine its antimicrobial activity and minimum inhibitory concentration (MIC).
Stability of antimicrobial activity of the essential oil to acid, base, heat and ultraviolet ray, as well as its antioxidant activity, were
studied. Results showed that the antimicrobial activities of the essential oil from leaves of Liquidambar formosana Hance against
five tested microbes were largely different. The essential oil had strong antimicrobial effect against the Gram positive bacteria
while weak effect against Gram negative bacteria. The MICs of the essential oil agaginst Bacillus subtilis, Staphylococcus aureus,
Escherichia coli, Aspergillus flavus and Penicillium oxalicum were 1.25 %, 0.625 %, 5 %, 2.5 % and 2.5 % respectively. The
antimicrobial activities of the essential oil were stable under the conditions of heat and ultraviolet ray, but were unstable under
different pH values, strong in acid and weak in base. The essential oil had good antioxidant activity: the higher the concentration
of essential oil, the stronger the antioxidant effect.

Key words: leaves of Liquidambar formosana Hance; essential oil; antimicrobial activity; stability; antioxidant activity
&4y, TS201.3 SCERFR IR A YE %S 1002-6630(2009)11-0134-04

M ZF(Liquidambar formosana Hance), X & #f. i 5 Ok H R A o AR R b R SR AL A ) A R
=AM, RS B AR EY), FES T = P BUMOR . PR A SE 2 B AR s P,

XAERNDESE

Zel& . WEV LM R ERVLIR A BV W PO, 7
AR X, BRI Ny B R MR B
oy ML RE, AR TR R DR
Bk e . MR, AWM AKIES NIk ME
MRk MET, A A LR Th R, AR S RS Tl
0.49%, ILrfsi 2 S AT MR 1Y 82.28%, B - KM
o- M (E)-2- Ol WM. B- AT M. ks

WeAR H 1. 2008-09-20
FETH: “+H” EERE K H (2004BA604A05)

5 2P S HAT I A A R PR I BT, R R il b 22
Foft B 7334 AT IR (1 07 0, AN T & T
M A= R B - R R AE A AR 8 VE
RrJsR s 5 AR 2 15 O MR R F R A VE |
VA. VK IEZJs0eb, Wl &M 7R M (E)-
2- O I BAT SRS A R, T N A R
s AP 2 A R Ry, AR A . A OK S

Ls

EF N X ER(1973-), 5, PR, #it, EZNFHYRESHMPST. E-mail: yuminliu@163.com



XIERAEE E5o

it =

2009, Vol. 30, No. 11 135

52 [ OB R AR TT LAAE D 9 A AR50
KA G ORAERE . AT 7%
PR R AR A IR B A AR YRR R
AT NG H L o B AT A E 2K AN W i AT
R H 285G X 9 B 70 55 6 s N R AE 22 4k B4R
HE TSR R, R AR B AR A 2 1 BT I R 2
JRA S i PR B IR K TR 2 e
ETPLE, R B2 SO PUE 2. I, A
S U RS IO K AT B8 B (R AT B L A
Frw s s sl E AR AT TS, B AR
AR FOBT B 2SR R 2 A B S R AR BB
WA BRI ZR G TP R AT AT 2 (1 2% .

MRS

11 MRS R

WAFIT- 2007 4 4 FR APE R K=, Zpr K
SRR O S A e AR R, b B S FH L I HORS i

HRRM MAERIRIZE) EEEM HEEARRE
A RAF TBHQMU T AN R /) M iRz T
AAMRAE WE iR AT R 2

KIGFF#i(Escherichia coli). <& (0% 45 3K 4
(Staphylococcus aureus). Fli#Ff B (Bacillus subtilis);
H# (Penicillium oxalicum). #F %7 (Aspergillus
flavus), ALl E R R T 78 m R AR D S =

FRE ARSI E ). R 39, EH
ff: 10g. NaCl 5g. 35ifig 18g. #£H/k 1000ml. pH7.2~7.4.

L% R U R SR AL (R H ). R B (D)
H)200g. JEHE 209, IflE 18g. ZMsKk 1000ml, HAR
pH {H.

12 5w

FER MM 8 A s ) Z8 VK R e T HOK B A
FAVIEE B IR A . BEW IR G AR k. B TER .
W 5 .

13 ik
131 ARG AR U %

VERAFR IO A B £ 1000g, 43 Bk 10 A3 L 44
ICHORS i, RS i3 UR /K 28 28 1R, S VIS 4
YR EA, /DR B R AR, FH R K
T R A T 4 25 CK S ARG Il $RINEH 0.49% (R4
100g - $EEURE i 0.49ml).

132 P EE i ) i

P B T % R AR Y ) AR T R A L,
A LE 30°C Fifith 18h, FEALE 27°C F %1k 48h.

DR VB0 IR o % Al R A P P O o, A
SMEEECEEN E AN, WRIREN 106~

107cells/ml B AR, # AU,
133 HpR 2k e

KPR I EAA S 6mm BEBEAC ), K
PR A s o 5 P ARy D AT ARk 25 X 0. 2m 1 7 AH I (1 [l 44
BRFRHE ISR, WIRSCE B TARG K BB AR N
TR i SRR R 2, HCER I e G AR T A 1R T AR
by BRNLWGPEACY 3 Fro FH AR VAL ) 4G s ok
W, PR FE A Img/ml (FR0RE 1A 2818 7K) 1) 75 85 3= AT
(PEAC TR 40 B AR G, FHIRE A 0.4mg/ml (R
TR A9 TR ) P D P92 90 1) 908 406 A A 5 T A 6 B
NP E B IR T 30°C FRESE 24h, B EEFEA T 27°C
FREFE 720 WA E ) AR (mm), 5 AT SER,
g WY .

134 AR IR E(MIC) (1) &

KPR AR BB 10% . 5% . 2.5%.
1.25% . 0.625% . 0.3125% (¥& 74 A ) PG i1 o2 5 1
A BIE TR, MR EA, BRI, 55
FRIEA G, THERNET T8 5 F5 5 ik VORI 0.
2ml, 0 E R IR 30°C R 9% 24h, R BRI
H27°C R REFR T2h, SRR ARG DL, BEAN A
SWKER, WICH A K 8 23 b & S UK B i
(35 77 3, Bk 2 400 a1 7R 110 g ALK 40 P AR
135  AEEERR B AR T P S5

FH 2% 1) NaOH #11 50% HIFTAZ 2 43 il H £5 372 pH H
W4, 5.6, 7. 8.9, 10 -bMEEEE, H20% K
JEE (A 790 Ay VA ) PR ek B AT 90 B 80 R 0 s (57 TR) 1.3.3
), EREE pH ARG T A B R
1.3.6 B E IR E T S

W 20% e I (¥ 770 A A ) RORS vttt 23 0l T 204 40
60. 80. 100 F1121°C F#ALH# 15min, $R/5+4MH 1.3.3
TR 7 VAT A B T D
137 WEEYE RSN S

W 200 A SEE FRURE Il (790 8 TATIIA) 23 0l 7 58 AT Ak
F5, 10,15, 20, 25min, RJ5#%MK 1.3.3F K
T3V HEAT A0 B I E
138 e thse i

WERFREUCR M 0.5, 1.0, 2.0g9 &1, 2B
e 500 Bt IR, #4553 ANIOR A I
4% 75 509, o —/mmA 10mg ) TBHQ 1EXf i,
S EA FIXT I (CK) . # A4 60°C T4k 0.5h, fF
APk, MR ZEZEL, & T T 60 CH
WARAE, BERG 240 BEPE 2min, JEACHCEAITLEE IR AR
(A7 &, BERG 3d HURE— U, SR A A IR 0 i o V25
& H I AE(POV) L,



136 2009, Vol. 30, No. 11 =1

il =

XAERNBESE

2 FER55MH

2.1 AR IR I A B

K DE AR iR SO RS R, R
1A L, WA RS il S 5 R sz A g R 8 A 0 A
M, HhxrmihasE., F&AMNmmEER-, M E
B ) g 5 IR W M ) 1.38 £% A1 1.39 %5, BT
B TR AT AR 10 0 ) 2 Y s G el T R RN 4 R € e 2 B
PR TCT A A 4 P Ao, 00T Bl AR AH Y T 0 RO R R
1 1.13 £ A1 0.95 f%, 2B FLX 8 2% G BH P 1 A7 48 4 Hb
O R s R Kl R B IR A A P AR X 5S40 e
FLAARDCA T BRI 0.53 fiF, W4 2% [ B I
00340 2 R BT

F1  WEMEHRS TR EMIEEE
Table 1 Antimicrobial activities of essential oil from leaves of
Liquidambar formosana Hance against 5 tested microbes
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Fig.1 Antibacterial activities of essential oil from leaves of
Liguidambar formosama Hanceat at different pH values against 5
tested microbes
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Fig.2 Antibacterial activities of essential oil from leaves of
Liqudambar formosana Hance at different temperatures against 5
tested microbes
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Fig.3 Antibacterial activities essential oil from leaves of
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Ligudambar formosana Hance under ultraviolet irradiation for
different time
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Fig.4 Effects of different dosages of essential oil from leaves of
Liqudambar formosana Hance on POV value of oil during storage
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