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Abstract: In order to improve the antibacterial ability of the vapour phase of cinnamon essential oil, the inhibitory effects of the aromatic
vapours generated by four kinds of cinnamon essential oil vapour-producing methods against Staphylococcus albicans were investigated. It was
found that the influences of the vapour-producing methods on the antibacterial effects followed a certain trend. Among them, the order of the
minimum inhibitory concentration (MIC) was as follows: spray atomization > water bath heating > natural volatilization > combustion; and the
order of the minimum bactericidal concentration (MBC) was: water bath heating > spray atomization > natural volatilization > combustion. The
electronic nose technique was used to distinguish the gas components at the minimum bactericidal concentrations of the four kinds of
vapour-producing methods. Headspace solid phase microextraction (HS-SPME) combined with gas chromatography-mass spectrometry
(GC-MS) was used to analyze further the compositions of the aromatic vapours. The results showed that the relative contents of the components
detected in the vapours generated by different vapour-producing methods differed greatly. Among them, 15 kinds of components with their
relative contents higher than 1% were detected in the vapour produced by the water bath heating method, with the relative contents of individual
terpenes up to 29.76%; the spray atomization forced the generation of cinnamaldehyde at a higher relative content (up to 74.26%). It can be seen
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that when the vapour-producing method applied to cinnamon essential oil was changed, the composition of the gas aromatic vapour was altered,

which affected the subsequent antibacterial effect against Staphylococcus albicans. Among them, spray atomization exhibited the greatest

inhibitory effect, whilst the water bath heating method led to the greatest bactericidal effect.
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Table 1 Bacteriostatic and bactericidal effects under four

volatilization modes

AidARH X MIC/(UL/L) MBC/(uL/L)

B ARAER 30 40
K e A 10 10

3 100 200
"R EF A 5 20

E: ERREAHEANE B E KA

FER TN, KB IIFAE MBC {5/, A 10 uL/L
(0.01 uL/mL) , AJRERKIIN#ATT R, sk
T HZHBGUEEERSY, RIHBERE AR W
%57 MIC fH5/, A 5Sul/L, AIREEMIZE A
AT LS M S AR A SR Ry, B R
PUBR LR, TP~ A6 S P R s ke 7R
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BRI R P AR, PUmTE ARG AR R TS
XA RGP ENE, RN 30 uL/L,
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5uL/L (0.005 uL/mL) BEHAMREHE, 5B 15 TRUsR|
FH PUEERS IS AR B2 75 19 MIC 1 0.25 pL/mL, MBC &
0.50 uL/mL ALY, 15555 ZA4b AR NP A 5077 20
(1) MIC. MBC {E# A . MFLESCISE RRE, KB
TR ANE 55 55 A PR gy AR O G =7 T LA
A ROKH B RE

22 FR I A3 R il R R

221 RFESHM

VUl 4 77 s T SR S S 2 o, AR
BTH T O MR AR ROMNR 2. 55K 2
1] 2a AT, BREETT 0K ST, SO AR Ak N AR 27 EL
B, ST M S S AE M BEREIA OC, SO Me B Sk i A
BRI, R R ST RS =,
W5 A0 75 75 J o BE VA R T il R R A e IRe
L, AR CO2 F HaO,  BRAR T 23 18] X R SR 1Y)
T WIS S O A A e R PR SRR e A
SR LI R A AR 7R SRR 24 7 X
N, ARG RS R AT R 2SS, K
Mg 7 A AR R R s 5 AR R AL, K

242

BINHST 82, S6. S8 SO L HAFART RAK, nIAE/K
W=, SRR R, — SRR
(11 1853 B 7N 43 40 T e B8 25 5 FAD ol 3 75042 i 1) <AH
L, BEOR T A TR  RRRFE

* 2 TRERSEFIISHRRMLAIIL

Table 2 Compounds represented by different sensor sequences

BB T ERE LR REANAYAE L
S1 wi1C REFHmH
S2 W5S REEKR, sTRAMAY R HK
S3 W3C AR, HFERD RHK
S4 W6S F 2t AAA A R
S5 Ws5C fakk Iz IR s B
S6 Wwi1S SR K SIS A R
S7 WIW St B, R FEME R A
S8 w2s STET R | BRER, o5 AR A4 R A
S9 W2W % B, A AL R K
S10 W3S 3K bk A7 IR R A
800
a O BRI R
KA
0 #R ke
@ 700 EEE F A
B
=
op
L o0t
0 1 1 __mim 1
SI S2 S3 S4 S5 S6 S7 S8 S9 SI0
TR T IS

—— HAHR

7 5
6

2 UMEFRA R T EE RN R E RS EE

Fig.2 Fingerprint of the response value of the electronic nose

sensor in four fragrance modes
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Table 3 Organic components with a relative content greater than 1% detected by four fragrance mode of cinnamon essential oil
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50.19 P AR ER
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Table 4 The results of four perfuming methods of cinnamon essential oil

. o #% & B 18] /min AT B E /Y%
ARER Rism# BE REFER ARER Rism# BE REFR

1 BRI AR 43.08 4321 4305 4275 63.55 50.19 7246 7426
2 (Z)-cinnamaldehyde 38.77 - 38.76 3881 0.94 - 128 137
3 o-SE b 49.63 4990 4954  49.63 8.57 8.93 3.09 4.69
4 S-HEAN K 58.71 58.83 5868 5872 1.10 3.71 0.37 0.97
5 -7 W W 53.42 52.49 - 52.43 1.40 1.96 - 0.84
6 P-4 2 iy H 55.89 5598 5586  55.90 1.06 2.44 0.41 0.90
7 ER S 20.15 20.16  20.14  20.14 1.97 0.91 224 0.90
8 oA Z iy M 57.32 5740 5729 5732 0.67 1.91 0.24 0.58
9 o-EF N 56.13 5620  56.10  56.13 0461 1.61 0.22 0.44
10 I- 2"% ;;g;fif - 59.13 59.23 - - 034 1.32 - -

11 P-4k Bt 57.71 5781  57.67 5771 0.63 221 0.20 0.45
12 RE S Y] - 57.15 - - - 1.200 - -

13 y-ALAR I 58.21 5829 5818 5821 042 1.17 0.15 0.38
14 HATEH 53.24 5329 5321 5324 0.64 1.16 0.22 0.38
15 1R 0-m ATt - 5375 453.65 .53.73 - 1.10 0.41 0.88
16 2-F fUA AR 58.99 59.12¢ . 5897 59.19 0.36 1.08 0.46 3.52
17 (&) A A 50.52 55.07 g 50.53 0.17 1.03 - 0.18
18 KBS 25.99 2601 2598 2599 0.41 0.25 0.63 0.34
19 o4 % e 59.70 59.76 - 59.70 0.17 0.79 - 0.15
a0 Z-Cinnamicl Aldehyde 1,2 60:55 60.13 L - 0.77 0.75 - -

-Propylene Glycol Acetal, P.2

Cinnamicl Aldehyde 1,2-
21 Propylene Glycol Acetal, P.1 ) Q! ) . . 0.71 . )

22 (D-FE Eh 49.01 48.94 48.88 48.92 0.13 0.66 0.27 0.39
23 RTM 15.62 15.63 15.61 15.62 0.50 0.15 0.44 0.08
24 2-epi-trans-f-caryophyllene 55.02 - 54.99 55.02 0.57 - 0.31 0.50
25 ()"l 57.09 - 57.07 57.09 0.46 - 0.12 0.40
26 R Z i M 49.23 - 49.21 49.24 0.43 - 0.13 0.23
27 AR AR T EE 40.36 40.39 40.35 40.38 0.72 0.46 0.82 0.73
28 Bicyclo [3.1.1] heptane - 54.44 - - - 0.41 - -
29 a- B A M 54.55 54.60 - - 0.23 0.40 - -
30 ek 53.36 54.41 53.34 53.44 0.11 0.20 0.11 0.45
31 RAEE 34.67 34.69 34.65 34.67 0.29 0.16 0.44 0.31
32 RUEE 31.08 31.11 31.04 31.07 0.10 0.05 0.24 0.27
33 BB 62.40 62.45 62.39 62.42 0.02 0.10 0.03 0.10
34 B-FEAN 56.59 56.65 56.56 56.60 0.13 0.28 0.05 0.11
35 & A i 43.51 - 43.67 43.49 0.26 - 0.16 0.10
&t 87.73 87.30 85.5 94.90

E: 7 RRASR H R
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