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Abstract: Objective To investigate the oil yield, components and antimicrobial activity of the essential oil of Cinnamomi Cortex
from different growth environments and growth years. Methods Cinnamon oil was extracted by steam distillation, the chemical
components were separated and identified by GC-MS, and the relative content of each component was determined by area
normalization. The diameter of the inhibition zone and the minimum inhibitory concentration (MIC) were measured using filter paper
method and micro dilution method. The antimicrobial effect of seven copies of cinnamon oil on three common pathogens of respiratory
tract were evaluated. Results The highest oil yield was 10-year-old cinnamon (6.41%), the lowest was 20-year-old (1.75%), and
sparse planting (4.48%) was the best among 15-year-old cinnamon. A total of 44 compounds were identified in the seven samples. The
major common components with a relative content of more than 1% were trans-cinnamaldehyde (16.23%—73.08%), a-copaene
(7.39%—41.70%), B-cadinene (2.22%—12.30%), and o-muurolene (1.00%—9.16%). The antibacterial experiments showed that
essential oil of cinnamon from different growth environments and growth years had obvious inhibitory effect on the tested strains of
Staphylococcus aureus and Escherichia coli, but weaker inhibitory effect on Pseudomonas aeruginosa. Among them, volatile oil

of 15-year-old sparse planting and close planting cinnamon had better antimicrobial activity. Conclusion Oil yield, essential oils
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components and antimicrobial activity of cinnamon were affected by growth environments and growth years. Cinnamon oil contains

other effective antimicrobial components besides cinnamaldehyde and a-copaene.

Key words: cinnamon oil; cinnamaldehyde; a-copaene; growth environment; growth year; antimicrobial activity
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Table 1 Oil yield of cinnamon from different growth
environments
ARKIEE WEERIE/g  WlimEeg mahE%
A 50.0 1.35 2.69
Je 50.0 2.02 4.04
it 50.0 224 4.48
HiE 50.0 2.09 4.18

*2 AEEKFRAER L RER

Table 2 Oil yield of cinnamon from different growth years

AR /g i B/ g 2R /%
5L 50.0 1.03 2.06
10 F4 50.0 3.21 6.41
15 4 50.0 1.93 3.85
20 4 50.0 0.88 1.75
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a-volatile oil of 5-year-old cinnamon b-volatile oil of 10-year-old cinnamon

c-volatile oil of 15-year-old south slope cinnamon d-volatile oil of

15-year-old north slope cinnamon e-volatile oil of 15-year-old sparse planting cinnamon  f-volatile oil of 15-year-old close planting cinnamon

g-volatile oil of 20-year-old cinnamon
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Fig. 1 Total ion flow diagram of cinnamon oil from different growth environments and growth years
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Table 3 Volatile compounds identified in cinnamon oil from different growth environments and growth years by GC-MS
X & 8 /%
g5 tp/min WaEMm XA FRE  HFR S 104 15 4 s
M B
1 3720 KAk 136 CioHyg — 003 — 009 — —
2 4107 KHE 106 CHO 038 009 051 0.08 027 041 0.12
3 7594 KRB 134 CoH,40 155 019 056 019 092 1.18 029
4 8.846 It UEERS 132 CyH0 084 022 051 025 053 059 029
510191 RAPIEERE 132 CHO  73.08 1623 44.75 20.81 6233 59.64 16.63
6 11444 28 204 CysHas — 003 - — — — 00
712205 (4)-AEERE 204 CysHay 0.19 071 045 08 — — 091
8 12315 o- B 204 CysHa 739 4170 3530 36.91 24.57 2633 29.74
9 12582 B-MANE 204 CysHy 009 035 048 125 016 032 082
10 12.837 (+)-Efek 204 CysHy 007 058 024 076 — — LI5
11 13.008 (-)-0-i5%) 204 CsHys — 018 — 020 — — 017
12 13.176 ()-S5 204 CisHag — 010 — 0B — — 02
13 13.329 A1 204 CysHyy 038 114 041 095 — 023 005
14 13495 2,6-ZFBE-6-(4-FE3-EEE) WOF [3.1.1] BE-2-4 204 CysHyy 025 — 001 — — — —
15 13.519 p-EE G 204 CysHy — 04 — 04 — — 027
16 13.747 &R 204 CisHag e (A [(
17 13772 LB AR 176 CyHp0, 264 064 — 102 090 023 —
18 13.830 3,4,4a,5,6,8a-7v4- 2,5,5,82- ] £ 3 (20,4a0,8a0)-2H-1- 194 CyH0o — — — — — — 017
IR
19 13.925 (-)-FHIIE 204 CysHay - - - — — — 006
20 13.928 ()01 204 CysHa - = = 007 = - =
21 14116 o-A1T 204 CysHas 030 164 037 129 033 037 120
22 14200 FH 204 CysHys — 01l — 005 — — 008
23 14406 (+)-F-SIMELAK 204 CysHa 014 145 035 129 — — 103
24 14476 (lo4a0,8a0)-1,2,3,4,4a,5,6,8a- )\ & 7-FH-4-T AL 1- 204 CysHa 068 204 093 229 060 050 2.54
(-2 48)-2

25 14540 o-E M 202 CysHy, 025 — - — - — —
26 14571 o-RAIKSG 204 CsHys — 035 — 036 — — 041
27 14.850 B-HEE 204 CysHay — 055 — — — — 0n
28 14.860 (+)-MIn\ 4 204 CysHy 025 — — 075 — — —
29 14.980 a-ff i 204 CysHay 100 506 172 500 168 123 9.6
30 15.065 o-F A% 204 CysHy — 018 — 076 — — 007
31 15105 B-1 2 204 CysHy 08 — - — — — —
32 15390 B-HEAANE 204 CysHy 222 994 372 983 297 253 1230
33 15507 S-HAKE 204 CysHy — 344 109 384 069 065 464
34 15514 o] EEM 204 CysHas 195 - - — — — —
35 15730 12,344a,7-N8-1,6-ZFHEA-(1-FEZH)-% 204 CysHay 123 452 105 394 096 074 5.04
36 16957 Wik 222 CsH0  — 015 — — — — 044
3717221 WEEE 212 CuHyxO 008 025 — 014 — — 055
38 17.343 1,5,5,8-PUHE-1,7-30 8 06188 222 CsHO — 007 — 004 — — 026
39 17.759 FE R 22 CsHxO 026 124 — 123 — 017 205
40 18121 (H)-a-tiEE 222 CisHyO 041 198 — 145 — 023 296
41 18345 o-HHARE 222 CsHyO 013 014 — 013 — — 033
42 18525 4-F3E-2-(1,5-— FHE-4- O A3 CIE- 11 222 CsH0 011 — @ — — — - =
43 18.897 -4 %R 222 CsHyO 041 011 — 009 — — —
44 20.809 (2)-9-+7 B 238 CeHy0 — 007 — 007 — — 022
ait 97.08 96.48 92.48 96.44 97.00 95.35 95.10
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B RVRE B HE R A B B 22 RO, T S R
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PR D A7 I ) 0K L DA IR, i stk e ) P R
W A7 BN ] 52 5 PR A 9 s R RE BT -
mEESTRERMNERERFE.
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KPEARTIERXT 7 3 PRI e a3 AT 40 1 3 2 L
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HE 4 7TAL AFRAEKRSEAEKERK 7 4
PRRE T X6 KT 8 I R SR e i, 3R 5 2 a2
TRIE I — 35 040 6 %) 3R R I E ik,
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Table 4 Antimicrobial activity of cinnamon oil from different growth environments and growth years

e KR B A AR mm
PNl S V8 O T R SRIAT T8
SHEE 323740718 28.54+0.748 20.16+0.12™
10 4E2E 27.79+0.45" 12.38+0.82* 12.52+0.10**
15 4 (MO 32.2240.72% 30.81+1.019€ 17.71+0.18%

33.33+1.53%B¢
33.7941.71B¢
40.67+1.28%°

15 4 e
15 4 (D
15 4 (CFEHED

20 A 34.34+0.56¢
SR (CKD —
SR (CK1D) 27.5940.17

12.92+0.12%
18.0740.46°°

26.78+1.35%
342341910

33.49+0.94°P 16.46+0.66
29.93+1.61°C 19.914+0.37%
19.9640.99 20.88+0.30

“—” RoRTAIEE; NEERRREREENE (P<005); KEFRFREREENE (P<0.0D)
“—: indicates no bacteriostatic circle; lower-case letters indicate significant differences (P < 0.05); capital letters indicate significant differences (P < 0.01)

34 SMIERE (MIC)

M S TR, 7 A PUEETI IR AT B8 A ek SR
BT, BREEMFTESE, MIC 52 45 B 5 &35 K M
Pl e 4 SRR — 8. Horp 15 AR AR AR R
T PR KT B SRMAT 1 4kl 4 FH o,
MIC #4°4 0.78 pL/mlL o % 4 b5 C258 4 BR B 014 P e
UFRIAZ S AEAR 15 SRARRAERN 15 AEA B A PRI,
MIC ¥4 1.56 pL/mL. 5 B 5P 145 R .
4 e

AW IR b T AN A AR PRI AT AR KA PR A 1)
YR L PORE I A i, I AN R PR il
BT T INEE HEA AT . SE SRR, S AEA PR
S5 X PRI 5 B i v » X 3 AT TR P 300 ) 41 FE AR 6
By 10 A AR bR e e, (RO AR
EIRAG, PRSI EE FRCE 15 4

5 TREKIMNEREKEREERRN MIC
Table 5 Different growth environments and growth years

of cinnamon oil

MIC/(uL-mL™")

AR SprE eRemERE SR
5 g 1.56 1.56 1.56
10 4 3.12 12.50 6.25
15 4 (3D 1.56 3.12 3.12
15 £ (k3D 1.56 3.12 1.56
15 4E4E (A 0.78 1.56 0.78
15 A4 (D 0.78 1.56 0.78
20 4 3.12 12.50 6.25

AR A PR I R B A PR 1 B
UL PR I o PR R A1 0 2 1) B Ry, X S
BRARER I — 3. HOR, 5 4R U K i
PR <o A OO A BRI A0 1 P S S AR 1 5
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