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1 %8 WK B ( Staphylococcus aureus) ATCC 6538 i
B ZEHLFFER ( Bacillus subtilis) ATCC 6633 |7 1)
( Saccharomyces cerevisiae) ATCC 9763, H [E B} 27 B
AT

1.1.2 Mt

4 N5 ( Origanum vulgare) (MK I ( Cit-
rus bergamia) 45 93 AG M ( Perilla arguta) % #KE i
( Ocimum basilicum) , W PGV 55 A H AL 5 A F
FEA R i e 7K 28 PR A TR AT S 0 i T
(4°C) ROEIEE T IRTF
L1.3 3454

FRHEAMRERIE A NT3g, EAK10g,
NaCl 5 g, Bi§ 1.5% ~2.0% (AR 37 H AR 5 35
JIg) ,7K 1000 mL,pH 7.0 ~7.2 ({#F 1.0 mol/L ¥
NaOH {7 pH) .

YPD $iFR 0k e BER By 10 g, HE PR 20 g, 4
W20 o, BilE 1.5% ~2.0% (MIRREFREAN B
JI§) , 7K 1000 mL, 14X pH {H,

1.2 EHERAEH

NG i AL B TR A R B PRI PR R AR 4 T
FHE AR ARG TR AL b AT IR IR 9 B SR AR B 92 2
XTSRRI, 43 S0l WG B 5% % s (] A 433 T T
0.5 mL, il A JC B K A5 LU A& B £ 10° ~ 10° mL~',
.

1.3 FFmpiEEErNE

K FHURAC T VR0 TR G M, A AT L&, F

S PEE AN N AR (D =6 mm) | = K H G &
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Mo TR 78 B K 9 15 57 LA AR D 1
TR B TR 4L 20 ~ 25 mL, ¥ AVBELE f5 ) 780 141
WAL 4 2 1) AT BV 200 L oA B0 AH 7 Y [T 4
SR IR R M R AR TR R TR A 1), B
ACF AR A L FE A IR AR A BN S L
TEYRG I, BRI 3 7 WU e 3 T B 4 =2 [ 22 R
Fi— & MRS o R R AT B | 8 o (8 A BR T R
FFAUFT R BT 37 CCHESRAR PR IR 24 b, BRI
BEET 30 CHFRAA PR R 48 h, B IRE5 RS 1l
00TV 10 S ) 1 A AR ORI 2 2R B A
5 (- 1H

1.4 EmiPEIE
SRR R 3R pH E, XK T IE 4T $A Ak B
FIERAHNIESS  #4 1. 3 15 B IR IEA 7900 1 P 52 565

2 HR 5tk

2.1 4 MEYRERMAIEEE

A= R, Wb T HRG T, SRR ORE Tl 2 RG
X 4 AR b A 00 B T I S R R 1 TR
Hrh i RIS R B BTN 6 g/ L, Ah 2 B Ji 7
AR AN L AL TR B AT JE T 4 W R %) BT TR EE 4
40 ¢/L,

1 AFRHYPRT I AT RS AR

Table 1  Antimicrobial activity of four essential oils

T B A%/ mm

R
Eauk EopR B2 AR 1 KIGHF "> T e
2 23.3 0.4 20.2 0.3 15.2+0.5 18.3+0.6
_— 45 27.4+0.5 27.4+0.7 18.2 +0.8 27.2+0.6
E D 0 15.0 1.7 0 25.9+0.2
b Al 26.2+0.6 24.3+0.6 0 15.2 +0. 4
AR TR AR % 19.5 0. 4 18.4 +0.6 24.3 0.6 21.0+0.3
RN 10.3 0. 4 7.8 +0.2 10.7 0. 4 9.8+0.3
A B I ) i inge 10.6+0.3 8.7+0.2 11.9+0. 4 8.5+0.3
R34 g 12.6 £0.3 11.4+0.4 11.8+0.3 8.8+0.4

a) 2L BB s b) S 2 R TR 5 ¢ ) i BT

B 1 AHT, A SRS T 4 B (0 A A BR A A
ZEFRUFT BRI R B (0 B0 B e, B A T X
B G B B A R TE PR SR 2, 28, TR RS il
X 2% FOPHPE B R B TR . SR A It
A A0 I ROR — 5, HO R 2R AT A — 2 Y
YER((15.0 1. 7) mm) , {2 X PR TG £ AR 3
AR & — 1k AR T2 RS A I A R (A5
RS, KIGAF B (22 IR B TR ) 6 Tl 0 7R 512
B I T RS U A FOR TR SRS T
XP R T — 2 B0 I ROCR 30 7R P8 B4R 5300
(18.2 +0. 8)mm F1(15.2 £0.5) mm,

TR, 2% TG M TR AE kG T ) R
BERTH L RBAE R k2 ol 2% B
R 240 B BE S 5 A — 2 B 22 0, & R A% BH 1w K
(AL P A2 A AR 40 A4 PN, DT A AL T 40 BT
RO ARSI s I M T K AT R AT A X
— B, A A ZOR N 2 R e A R Uk
IR

FE 4 FORS B 2 2 00 A0 ER oy R
MERFB, P MM EERMMER SN T F
P70 TR T 558 DG T v Y A B Ay
FEGEM o 3 4 Bl ot 2 A AR 5 A4 PR ASCR, BT
2 AR MBS T B AT RIS 7 R (UFA) & i, JF L
RS BN 200 T 114 4 RS TSR B3 B AR . i el
T B ERMIEA RSO A E RS T,
HAN R ROR B 55 i S, B LATE 4 Mok ol b 2
TR T SR A SR

SRR, F IR (R RPN & 2 R H R
B L ALR R AR TE 4 TR ) AH LA, X 4 TR
TMFRIL TARGR A RRBOR . 2R 2R A A
HRELAT R (A 1 1, 2 O T Rk T ARG T
2% T PR T A AR G 0 400 T AR, T S TR it ) %of
PR e A AR i A A i & — 1k
2.2 pH XE MG E R 20

76 pH 23514 4.0.5.0.6.0.7.0 F18.0 Y 514
A 2RI 2 R I Bk AR TR 2R RS Tl
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4 PR (R M R 1R <8 20 0090 4 B T T o 28
JEAT G R TS Pe B ) FRO A T 75 1 (AT BB /0 )

Ko AR BRE S, 24 pH Ny 4.0 F15.0 B, 4%
P R o ) A K 58 Aol 1% R 3 L TG AT ] 1 VK

GERNGR 2 iR, 3R 2 ML B IR 45 %) R4 B Fh AR REE pH K (pH =6.0.7.0.8.0) , K57 Y
(ARG TE pH M 4.0 ~8. 0 JuBIN T LUIER £ TRk 55 , 2830 A 30 B R 28 ek /)
£ 2 K[ pH H ARG R A% 30 T P B AR
Table 2 Antimicrobial activity of EOs against the tested microorganisms at different pH values
M E B B A%/ mm
B SR

pH4.0 pH5.0 pH 6.0 pH7.0 pH 8.0

X} HE ERAK EREAK E#EAK EH A K IEFAER

KIGFF B 4= FE R I >30 >30 20.8 £0.6 18.9+0.6 16.1+0.3

B kg i >30 >30 17.8 0.3 15.7 0.7 13.0 0.2

X HE IEFAER EFAER E#EAK EFAERK EFAER

4= SR >30 >30 29.7+0.9 28.5+0.5 26.5+0.5

B VR A0 A ER TR _

B BRI >30 >30 25.8+1.1 24.1+0.8 22.3+0.6

b FAERS >30 >30 29.8+0.9 27.2 £0.5 24.6 £0.4

poyilsl ERAK ERAK IEFAER EFAER IERAER

L eV Rl >30 >30 28.4 0.5 27.3+0.8 24.8 +0.9

M B ZEAAT B

Bk T >30 >30 23.7£0.4 22.9£1.0 20.6 +0. 8

b T H RS T >30 >30 25.9£0.5 24.5+0.4 21.4+0.7

payilsl IERAER IEFAER EHAK EHAK ERAK

TR T £ fa Y T >30 >30 29.0£0.6 27.5%1.2 25.7+1.2
PN iRl >30 >30 28.7 0.3 25.4+0.9 23.7+1.1

ZE b AP PRS TG B AR S5 15 R 3L pH
HA XK, 7£ pH <5.0 B, MR AR W2, KE 5%
B HEEA K 7E pH > 5. 0 B IR RURBE pH (H
S A TR, — 5 1, A I ZE AR pH 444 F
VR TE R R 5 A R R R SR B T B B R
REARAG G 5 53— J7 1T, 0 SR T R A3 R R T A B
TEIE A G, BAREE, pH B IKRE A% 181N
K 254 G4 LTl R A e B B (K
PRSI, BRI B 5 T AR 1 40 e e A FL R B AR 46
A, N ITTB = 4 B s 2k
2.3 AR X RS R INE A R RN

A= FRE I B AR T T REORG TR SR SR Tl 4
122 80 115 F1 121 °C Zb ¥ 20 min J& , % 4 BRALKH
R TR 2 25 R L3 3 FivR, &3 WLUE
ST IR (ZR) AP0 TE AR A L, SR TR
[ 305038 P R A 3 | GO B T 1 V5 A B AR A

23 BE Bon , SRS A R R e
PE, R 4 Bk i a3 B A A

WIS DL S TR 2 I, AT s v, oy
BRI SR 177 °C ¥ E T 121 °C, B RIFH)
PFaEYE, BT LRSI 32 A B S A LA R G B
WM, B TPVE S SN T AR v R K
PRI B 0 P AR A 2 DR AR 9 50 7 L 11 T B4
Pz —,
2.4 ZHMELRETRERINEFE RN

A ZRE I B A 9 T AR R S R i 4
)22 2L AR RS 20 40 1 60 min Ji7, ¥ 4 BRAEAE
PP 0 BT 0 4 R L 4 TR

M4 IR S BT LA 1,4 P h 2 R
[ S} [ () 2R A2 BRI, A B s M 5 R 4 4R Ak
HESFTBSPAH L B B AR Ak, LR 4 Rk i
() E T S B R E A TR A
Xt T 2R AR ELA R R P, 46 50 A IR IS P TR
Fe S A | S EORE T A B TR T X SR Ak B
SRR I
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Table 3  Antimicrobial activity of EOs against the tested microorganisms after various heat treatment temperatures
. N A7E B B A%/ mm
KL bRl
80 °C 115C 121C =t
A 2 18.5+0.7 17.9 +0.3 18.3+0.4 18.6+1.0
KT )
B kg 15.8 +0.4 15.9£0.9 15.4 0.5 16.0 0.9
A4 FHG 28.1+0.5 28.0 0.4 27.4 0.9 28.6 +0.4
RO A PR B kG i 23.9+£0.4 24.2 £0.5 23.1 0.8 23.9+0.3
9 FHH AR T 25.5+0.9 25.9£0.5 24.6 £0.7 24.8 £0.5
A4 FHE 28.1 0.2 27.3£0.4 28.0£0.9 27.6 £0.8
A ZE AT TR B kG i 23.1+0.5 23.7£0.5 24.1+0.4 24.1+0.3
3 FHH A T 24.8£0.2 25.1+0.4 24.9£0.9 25.1+0.6
. BRE X (el 27.3+0.6 27.8+0.9 28.5+0.4 27.1+0.4
RV g
E PN Rl 25.1+0.5 24.9£1.2 24.7 0.7 25.2+0.6
2 A ERHINR FR S ISR O IR B R 40 B R AR
Table 4  Antimicrobial activity of EOs against the tested microorganisms under ultraviolet radiation
. ) FEA B B A%/ mm
skl bRl
20 min 40 min 60 min papiEt
. ekl 17.5+0.8 18.2+0.8 18.9+0.5 18.6 +0.7
PN 72 g5 X
Bk i 15.2%1.1 15.5+0.9 15.6 £0.6 16.0 £1. 1
RERY i 27.9+1.2 27.8+0.8 28.2+0.5 28.6 0.6
SO A R T R 24.1+0.6 23.2+0.6 24.9 £0.8 23.9+£0.5
9T AHAE T 26.120.8 24.7 0.4 25.8+1.1 24.8+0.8
RERY ] 27.0 0.5 26.1+1.1 26.8 +0.5 27.6 £0.7
AR ZE AT TR EE IRl 23.9+0.4 22.9+0.9 23.7£0.6 24.1+0.5
T AHAE T 24.8 0.8 25.920.6 24.6 +0.4 25.1+0.9
- 4= Z A 28.8+1.3 28.0+0.5 28.5+0.9 27.1+0.5
R VY
kPN ikl 24.3£0.9 25.8+0.6 24.7 £0.4 25.2+0.5
Q:l: N ’2‘%3‘[@( H
3 ‘a ‘L/li\,

(1) 2 2R TR A 3t R A R LA s i
TTE P, 2 B T Rk AR T X A 22 G PR
ARG (AT A8CR | T 25 275005 i D) o) I 7 B AR 5
R L —1

(2) pH <5.0 B, 4 o i i 410 s 2GR #R AR
W3 B IO TR A K pH > 5. 0 B IR SCR
B pH B3 A T REAIR

(3) 4 FiRF M RIH T R4 i #8E PE At
RHMR BRI E
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The antimicrobial activity of four essential oils and their stabilities

LI YaNan LV Fei

LIANG Hao

YUAN QiPeng

(State Key Laboratory of Chemical Resource Engineering, College of Life Science and Technology,

Beijing University of Chemical Technology, Beijing 100029 , China)

Abstract; The antimicrobial activity and effect of pH, light and heat treatment on the stability of Origanum wvul-

gare, Octimum basilicum , Citrus bergamia, Perilla arguta essential oils have been investigated using an inhibition

zone method. The results indicated that Origanum vulgare had a strong antimicrobial activity on four different kinds

of bacteria, Ocimum bastlicum and Citrus bergamia had a good antimicrobial effect against Gram-positive bacteria,

whilst Perilla arguta had a strong inhibitory effect on Saccharomyces cerevisiae. The pH of the medium was found to

affect the antimicrobial activity of the four essential oils. At pH < 5.0, the antimicrobial effect was very significant

and no colony growth was observed; at pH > 5.0, the antimicrobial effect decreased as the pH was increased.

Heat treatment and UV irradiation did not affect the antimicrobial activity of the four essential oils, showing they

had good optical and thermal stabilities.

Key words: essential oils; antimicrobial; pH; light; heat treatment; stability

hitp://www.journal.buct.edu.cn



