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Abstract : To analysis the main antibacterial components in patchouli oil ,based on the principle of Knock-out/Knock-in,
aiming at the two targeted components ( patchouli alcohol and patchoulenone) , different samples containing different con-
tent and proportion of patchouli alcohol and patchoulenone were prepared. Minimal inhibitory concentration( MIC) of the
samples against 6 gram-positive bacteria and 5 gram-negative bacteria were detected by standard ager dilution method.
SAS 9.2 software was adopted to do univariate ANOVA , and each different two groups of data were compared by SNK
method (g-test) combined with factorial design. The results showed that antibacterial effect of original patchouli oil were
significantly better than the knocked-out negative sample ; the knocked-out negative sample still remained a certain of an-
tibacterial effect though the effect was decreased to some degree ;the original patchouli oil, the positive sample ( patchouli
alcohol: patchoulenone = 2:1) ,patchouli alcohol and patchoulenone had almost the same effect ;the antibacterial effect
of patchouli alcohol against gram-positive bacteria was better than patchoulenone, while patchoulenone showed better

effect than patchouli alcohol against gram-negative bacteria;patchouli oil with different proportion achieved quit different

antibacterial effect. In conclusion, although other unknown
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components remain a certain degree of antibacterial effect,

pounds performed quite different activity against gram-posi-

tive bacteria and gram-negative bacteria; the effect of pat-
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chouli oil slightly changed by adjust the proportion between the two targeted compounds: with the proportion of pat-

choulenone increasing, the antibacterial effect trend to decrease for gram-positive bacteria and trend to increase for gram-

negative bacteria.
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Table 1  Species,latin name ,number and amount of tested strains

G T4 WG (/33

Experimental strains Latin name No. Amount
WL P G+ i H 420 P AR 4 B B AT HE - Methicillin-resistant Staphylococcus aureus Rosenbach( MRSA) 1 2
G I R bR E PR Staphylococcus aureus Rosenbach 2 2
ST 4 R Staphylococcus aureus Rosenbach 3 6
O A A R ER T 43 B Ik Staphylococcus saprophyticus 4 2
e B AT BRI 43 B Ak Staphylococcus epidermidis 5 2
[ ERER 2> B R Enterococcus 6 3
2 RN G- KM A bR IR Escherichia coli 7 2
BT 43 B R Salmonella enterica 8 2
I8 22 2 2L i 1R 40 B ik Pseudomonas maltophilia 9 2
ARTE AT B 2 B Bk proteusbacillus vulgaris 10 2
SR I R TR S B Bordetella bronchiseptica 11 2
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Table 2 Content determination of test samples

IR

X} 43 F 1 Relative content( % )

TRKAERE + ) A A I

STk A 745 2 i
Tested samples EM'T‘@ SRR Patchouli alcohol +
Patchouli alcohol Patchoulenone
Patchoulenone
FHAPER BEAES (F T =201)
Positive control group ( Patchouli alcohol: Patchoulenone =2: 1) 66.70 33.30 100.00
ARk
Patchouli alcohol 99.92 0 99.92
nlslas 0 99.97 99.97
Patchoulenone
IR
Patchouli ol 20.71 15.32 36.03
BERE L ¢ 2Epa =
Akt o (RlR/m) 0.00 0.00 0.00
Negative sample ( knock-out )
201 B FE A
39. . .
2: 1 matched patchouli oil 9-10 20.05 5915
11 EH ) 76 E
1:1 matched patchouli oil 32.73 29.33 62.06
L:2 L[ A 19.44 39.78 59.22

1:2 matched patchouli oil

A

B XA (A) JTEE M (B) RAMRER(C) B CC-MS BEFRE

Fig. 1  GC-MS total ion chromatograms of positive sample( A) ,patchouli oil sample(B) and negative sample(C)

1 S HAKZERE 2 S U8 AR, 3 S I AR IE 1\t

Note ; peak 1 was patchouli alcohol,peak 2 was patchoulenone, peak 3 was octadecane as the internal standard
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Table 3 The average value and standard deviation of MIC of 8 samples
Mean + SD( MIC)
PR B A
=201 PAE
B4 (ﬁP(J):itive : . s %{%ﬁﬁuj 2R TR gy
; e R (R R e
No. control . SRR . Negative ! ! JTRETR M
. Patchouli Patchouli 2:1 matched 1:1 matched
( Patchouli Patchoulenone . sample . . 1:2 matched
. alcohol oil patchouli patchouli .
alcohol: (knock- . . patchouli oil
oil oil
Patchoulenone out)
=2:1)
LG HME G+ 1 0.13 0.13 0.52 0.62+0.52 1.47 +£0.69 0.52 0.78 £0.37 1.59+0.75
2 0.13  0.10£0.05 0.39%0.18 0.37+0.17  1.96 0.52  0.78+0.37 1.59£0.75
3 0.13 0.10+0.04 0.39+0.34 0.74+0.38 1.31x0.51 0.52 0.61+0.21 1.19+0.78
4 0.13 0.13 1.03 0.98 11.73 £5.53 1.29£1.09 0.78 +0.37 2.12
5 0.13 0.06 0.52 0.98 3.91 0.52 0.52 1.59 £0.75
6 0.13 0.11+0.04 0.43+0.15 0.65+0.28 5.97+0.94 0.69+0.29 0.69 =0.30 1.06
52 [CRAME R G- 7 1.60 £0.76 2.05 0.78 £0.36 2.95+1.39 - 5.16 £4.38 3.11+1.47 2.65x2.24
8 4.26 4.10 2.06 - - 20.62 £17.49 6.22 £2.93 -
9 0.20 £0.10 0.51 0.20 £0.09 3.93 5.87 £2.76 4.12 1.04 3.12+1.49
10 4.26 6.15£2.89 0.52 11.78 +£5.55 31.28 12.37 +5.83 4.15 6.35+2.99
11 0.20£0.10  0.51 0.26 0.98  5.87+2.76 1.55%0.73  0.52 1.06
&4 SNKEBRAWEEITRAMLLRER
Table 4 The compared analysis results of SNK method combined with factorial design
THPERT TRFF, TR R TR (R —
e (A" =2:1) TRk - . N (BRI R TRER .
=" 2 ey oo
L Positive control Patchouli J AR J iﬂn%{ﬂi Negative 2:1 matched 1:1 matched J A
No. . i Patchoulenone Patchouli oil . . 1:2 matched
(Patchouli alcohol: alcohol sample patchouli patchouli atchouli ol
Patchoulenone = 2;1) (knock-out) oil oil patchouts o1
L G PHMEE G +1 A A A A A A A A
2 B B B A*FE B B AAA.
3 c C BC B A* BC BC A AsNE
4 B B B B . B B B
5 C C C CB Ar T C C BAAANER
6 B B B B Ar B B B
2 CHME R G -7 A A A - A A A
8 A A A - - A A -
9 B B B AB A AB B AB
10 B B B B Ar B B B
11 B B B B A" B B B

T < A R] 7 B 8 4 0 25 0 AT G T T 5L, ANB0 35 R IR) = R R L I 22 00 B 12 3 S v B i 5 ) 7 i P e 2R ™ 7 RSk P < 0,05,
CEETRFEP<0.01,0 7 7 7 RFEP <0.001;1:2 Tl 2: 1 B AR R A T RER P <0.05, < 447 f{F P <0.01,4 4447 fR3R P <0.001;
11 Bffi 20 1 RO e R ™ R P <0.05, < M®” {3 P <001, MM {3 P <0.001

Note: groups with same letter indicated no statistical significance among them, different letter indicated statistical significance exist;the comparing result be-

i R

tween negative sample and patchouli oil: “ * 7 represented P <0.05,“ * *” represented P <0.01,
between 1:2 matched and 2: 1 patchouli oil: “4” represented P <0.05,“ 44" represented P <0.01,“ 444" yepresented P <0.001 ;the comparing re-

1: “®” represented P <0.05,« "> «HER ohresented P <0.001.

represented P <0.001 ;the comparing result

sult between 1:1 matched and 2: 1 patchouli oi represented P <0.01,
B, AR R AR I P R 2GR A R RS T AR A I A R BT E TR R T
B O RIS e AR R IR S S B EWIPT S AU 2 b 1 AL Ay, ]
SIFTRT UL S, SR IMAR LG, AR TR I BT 2 R s LU, R H AR R Y
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