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In vitro anti-bacterial activities of R- and S-linalool

Hu Xiaogang, Chen Jianhong, Xia Peiyuan, Huang Mingchun, Feng Wei (Department of Pharmacy, Southwest Hospital , Third
Military Medical University, Chongging, 400038, China)

[ Abstract | Objective  To determine the in vitro antibacterial activities of R- and S-linalool. Meth-
0ods  The in vitro antibacterial activities were determined by agar-diffusion method and micro-dilution assay,
including MIC, MBC, B/I, inhibition curves, ICy,, time-kill curves. Results  R- and S-linalool inhibited the
growth of bacteria, including strains of S. aureus ( ATCC29213, ATCC25923), S. epidermidis ( ATCC12228,
ATCC35984), and E. coli (ATCC25922). All the MIC values of sensitive bacteria were between 1. 024 and
4.096 mg/mL. The antibacterial activities of R-linalool were slightly better than those of S-linalool in terms of
some bacteria. The ratio range of B/I was from 1 to 2. The MIC values of P. aeruginosa ( ATCC27853) wasn’t
obtained (MIC >8.192 mg/mL). When linalool was used to inhibit S. aureus ( ATCC29213, ATCC25923) ,
the ICy, of R isomer was smaller than those of S isomer (P <0.05). Effect curves of two isomers showed a
dose- and time-dependent manner. Conclusion  R- and S-linalool effectively inhibit the growth of bacteria.
And the subtle difference may be present between them.

[ Key words | R- and S-linalool; enantiomers; antibacterial activity

Supported by the Major Project of New Drugs Innovation of China (2011ZXJ09106-06B) and the National Natural Science Foundation of China (81273608,
30973493 ). Corresponding author: Chen Jianhong, Tel:86-23-68754463 ,E-mail: chenjh-110@263. net

J IR THER S A RN E YRR, ) seA A R BE 2 At AT R R
V23T T SR ) %) B A it 2 RO i S 3 b 2 1 UTAERAITFEERM S Rl B Z R AR YT 1, (45T
RV F Sy, Dl R TEER RIRERT T R A T Y A AR A

FHM iR PR R 45 HA B AR MR A fE
[EEWE] WETAL IR (2017X109106.068) s 4 R s em 9 Paleor S C3 AL EARAE— A FHERRIE T AR

B (31273608, 30973493) 4y R S-IAS X WS R, AR [ 4 0 T
[BIS1EE]  BREI, fEI . (023)68754463, E-mail ; chenjh-110@263. net Ak AW AR R 25 BE P, . H TR PRSE 20

[fE5EHAR]  http://www. cnki. net/kems/detail/51. 1095. R. 20130903. 1520. 003.

html(2013-09-03) %*ﬁ@yl\?ﬁﬁﬁlﬁﬁﬁff? ’ ﬁﬁ%ﬂ:/ﬁ\: R_ \S-%'fl’i?ﬁ’ﬁz}zﬁ E/‘J



5535 %455 19
2078 2013 4F10 H 15 H

o= K BE K ¥ ¥R
J Third Mil Med Univ

Vol. 35, No. 19
Oct. 15 2013

WEFERGAD WAHICHE . AT I 4 &5 13 7 LI R
SR AN BT ) s 1 TR PR A O (RGBT, B0 48 3R B At Bk T
(ATCC12228 ATCC35984) 4 2 {4 Bk ( ATCC25923
ATCC29213) A 43 fi5 B i 14 ( ATCC27853) . K i AT B
(ATCC25922) , SR FH 5t A o2k ARl A a2k T L
PURTEE , Rt — 202 S B 1 T A B2 AR Bl K
A BRI AT O o

1 #MR5EFZE

1.1 344t

11,1 SZud B bk 2% B2 W 25 Bk ( ATCC12228 , ATCC
35984) 4w (0% BR A ( ATCC25923 (ATCC29213) A 4R B
JHLTR ( ATCC27853) K M FF 1 ( ATCC25922 ) B bk 24 4 I F g
BUREFRP AT 0 (ATCC) | Hy 57 = %2 1% R 2 7Y g I e 24 70 B
-70 CHRHRA

11,2 Seoilml Bobbkt R-JFHEEENG T35 [ Sigma 23, 4l
JiE N 95% 5 S-35 Rl 75 S MR R AR VK R T, 43 4y 94%
MHA FI MHB £ 3% 5600 FAU 5t bR H AR A PR DT 5 BF S He
P 1L PR RS 37 BB T A 0 T S P g 3 8 97 o A R 75—
YA PSR I T4 I T 637 5 7 28 i ; COSTAR 96 Lt
M TS [ Coring 247,

113 Sesfyds HA Sakuma 24 &) MIP-P B 2 5 B R0
TR AN )T WGZ-2-X] T R H A ) A T 5
) LRH-150-B %Y 4= fk 5% 52 4fi ; € &) Thermo Scientific 2\ &) 4>
Pk BFFRAL

1.2 Sk

L2001 ZEEER ANE AT R O AR 37 C
5% CO, 5 T 7 24 b, 36 AL 09 20 B Bk T L ik 4 oy, L o A0S
T, T B 0. 5 27 G LB Y TR L 20 B VR I 49 10° CFU/mL!
1.2.2 BUEHEENEYROPEEEE KI5 R R-.S-
XS B 102 B G U 8. 192 mg/mL AT 1 LA LA RS
A BT 11 AN J8E 6 13 0 35 26574, AR L 3 2 ) 4 A
KPR R TR b A 1 AR R 3 AT, BhE AN
i (R B < 0. 5% ) A g 35 ) 0T BE2HL, G875 P MR 2 A1 5 4
Sy PRVEZG XS AL o 132 0 40 1 1SR B T 37 °C 5% CO, 451
TR 24 b LS A I B0, LA o) 20 1 2 K R /N2
e E ARl MIC

1.2.3  BRmEENEY IR AR R R
100 1%)5 , 43 B3R T 96 LA, 44L 50 pL, SRJG 40 94 T4
WeJEH 24.576 .8.192 4.096 2. 048 1. 024 0. 512 mg/mL 2L}
6 AN B O SR R S X e A B A AT AL B TR R A K
TRBLUA 100 WL, B P ER ( QW% <0.5% ) 4R )5 B F 37 C
5% CO,ZAF FHEFE 24 b, RN UL 2 L ) 40 1 A K 114 B /N 24
Wk BE A g MIC AR, R I B b B35 BT 12 85 R B IE F- B
b AR 3R 24 h S LSRN A KA B , AR DL AN AR K
RN YR AR} MBC i

1.2.4 AbBYvk B (b pdi R ny e AR b BRI
FEJFIER] 1.2, 3 L UR 25k FE v Bl 4. 096 mg/mL 2 LR
2 5 AR BEIIT O AR B, [ I i3 5 551 of B 20 700 1F % %o G
A, AP ER SR 24 h g BEAR ORIy 600 nm R, I 4
FLI¥ OD {, AR H I E 6 N~ FL.
1.2.5 A UTAMmRKAETNES IR ER IR Ty
WRE 1. 2.3 2508 ARG AT A ATCC25922 1R A k58 B bk, 43 1
DL AMBC (1) 25 e J5 b B, 1S [R] Bsf () s BORE W A TR T8
FPM 5557 24 bR TR IE T B 3 N EE
1.3 %itso

Sz 2 TSR A IBM SPSS Statistics 21. 0 $E47 85114097 5 11
ORI x =5 3R, 24 W LLBCR RS IR 2 7 22 504, Jr 2555
PEFERE R A Dunnett K556, 7 257 35 5K 50k F Games-
Howell £3%5, 1C5, >R | GraphPad Prism 5 #1715 Geit 3%
FIEI A Excel 2013 BRAFHI7ETE R

2 H#R

2.1 A Zhaig-FAEN A

T HEEFFRANE R- S-S B B B 1, SR B
P BELE I E AL B W19 MIC {F, 25 52 LI 1o [0 i {1 2P 7
(ATCC27853 ) AAG HH4 BB (7L T4 P41 (MIC > 8. 192 mg/mlL) ,
R-71 S-S5 f LA Ay U T B 24 LA 0 BT 15 2, MIIC B8 037
F1.024 ~ 4. 096 mg/mL {1 ¥k B i Bl X 4 o €0 48] 24 2R
( ATCC25923 \ATCC29213) . 3 H7 75 245 Bk 7 ( ATCC12228 ) F1 Kk
HFT B (ATCC25922 ) 4 AR Fe s, R-J5 4 B B 16 PE RS 9 T
SR, WA 1,

&1 R-fnS-FiEE2 K fAEZH MIC &

i R-J5 S-J5 1R mE EER NN ZATRGR

Btk (mg/mL) (mg/mL) (pg/mL) (pg/mL)
ATC(C29213 2.048 4.096 4 0.5
ATC(C25923 2.048 4.096 >256 0.25
ATCC12228 2.048 4.096 4 0.125
ATC(C27853 > 8.192 >8.192 >256 0.5
ATCC35984 4.096 4.096 16 16
ATC(C25922 1.024 4.096 8 1

1 R-(A)70S-FiEEE (B) HUEIE MG

2.2 WMEHBZMNZILEER
R PR R 12 1 — 2L I I R-1 S-J5 AR 2 1) BT 1 175 1

Rl A HOR B RE ) o 2528 R, ek RO AR B K T



H35 B 19 ¥, = FE E K ¥ % WM Vol. 35, No. 19
2013 4£10 H 15 H J Third Mil Med Univ Oct. 15 2013 2079
E(J,ﬁ_:‘m*%gﬁﬂ: S‘%*ﬁ@; MIC {Ei‘/‘g,{jﬂ: 1' 024 ~ 4' 096 mg/HIL +R‘%*ﬁ@?‘
R BEYE [ P, B3 B -5 R B Al vk — 2 BT 11 MBC % ATCC12228) —~— SR o
{E <8. 192 mg/mL, B/THAL T 1 ~2 MTEH SR L A9 AR Bk e
ey o ATCC25922F  —=—r
BERIN B BEARRE A . Wk 2, 2, ®
fg[ ATCC25923} —_—
2 R-F1 S-34&E MIC 1 MBC
= i S5 Hm MIC 7 A § ATCC29213} - -
. R-J5 AL S-S
i bk ATCC35984} ——
MIC MBC MIC MBC —r—
(mg/mL) (mg/mL) (mg/mL) (mg/mL) 0 1 2 é 4 5
ATCC29213 4.096 8.192 2 4.096 8.192 2 Zﬁ%ﬁ%ﬁ(mg/mL)
ATCC25923 4.096 8.192 2 4.096 4.096 1 . T
ATCC12228 4.096 8.192 2 4.096 4.096 1 B3 R-M S-%Eﬁ%i‘f%*ﬁkﬁ’\]ﬁlﬁ%ﬁ[ﬂﬂéﬁ 95% B 1= X 8] (n=6)
ATCC35984 4.096 8.192 2 4.096 8.192 2 2.4 % %&i%—zﬁ"} ﬁ(‘
ATC(C25922 1.024 2.048 2 2.048 2.048 1

VAR FT i (ATCC25922) 2 % £ Bk, 435 LA 4 4 MBC
WL R-A S-SR MEAL BRAN 7, 45 28 2 7n R S5 1 B 24 fig
TE 2 min XTI PEATA RCR K, RO R WA 4,

.
mX[HE O 8MIC
o
7
%6
s
"
=4
=3
2
1
B2 R-fi S-35#&E MBC MEL R 070 155 30s 1min 2min 4min
or
N > mYHE O >
2.3 Bk BT E AL R | X O8MIC
5% R-F1 S-F7 45 B ) B4 BE 7 Bl 25 Tk AR AL A 1 O, &85 7
R MIC ¥ BEE T AU REF1 5 2. 2 il MIC U 72 25 SR AH EPIE 5 =0
Fiti 25 25 ) vk i A RARR B R-I5 AR BEAL B ATCC25923 4 41, Higy ?% 5
B, 172 MIC B LT e B A0 59 2 Xt 40 727 A0 400 ) 6 7 W g4
e N =
T MIC (P < 0.05) , S B0 3% F WA A0 3. W3 3, =3
. e sl - _ . e 2
B RO 5 (1Cs, ) , 25 R IR R-OFFEBEXT 4x v (45 |
A ERTE ( ATCC25923  ATCC29213) i 1C, B G A% T S-F5 REEEAb .
_ - " 0 - : : , :
FRLE BRI T X 7 S A X 3 AR o 40 400 o 2 T ) S et 3 0 15s 30s 1min 2min 4min
HAREZER(P<0.05), WK 3, E4 R-(A)F0S-FiEEE(B) REME(n=3)
£3 FAEAREHRMS-FEENEAFERKNIIHFER(n=6,% ,x +s)
— R-J5 1% ( mg/mL)
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ATCC25923 96.39 £5.73  76.36 £18.42  41.26 +9.31% 17.17 £2.98% 23.46 +£5.95* 21.55+6.29* 21.10+5.55* 18.85+4.41* 11.71 £6.122
ATCC12228 81.38 +2.88 25.54 +4.972 6.75 +3.782 -2.92 £6.58% -3.29+7.122 -4.29+4.78% -1.52+5.40* -1.93+£3.93% -0.14 +10.712
ATCC35984 75.65 £6.82  25.64 £9.30% 10.54 £7.992 15.99 +4.26% 20.98 +7.102 19.40 £6.922 15.40 £6.122 10.93 +4.442 7.54 £6.16*
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ATCC12228 87.90 +1.58 19.62 +6.07%  6.12+7.112 0.49 +6.40% 2.80 +7.922 7.29 +6.81* 13.11 £6.31* 15.39 +7.52% 16.15 £6.73%
ATCC35984 72.80£2.80 22.22 £8.72% 14.42 +4.982 8.90 +4.22% 3.35+7.62% -4.16 +4.062 2.11 £3.16% -5.42 +7.82% -8.93 +£7.63%
ATCC25922 100.08 £1.62  95.50 £1.98  30.88 +6.30¢ 20.97 +4.17¢ 8.07 £4.73¢ 3.54 +4.88¢ 7.50 +7.44¢ 7.19 £5.92¢ 10.56 £7.03°¢
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