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Abstract: [Objective] This paper investigates the component differences and temporal dynamics of volatile
organic matter (BVOCs) released by common ornamental plants in urban parks of southern China, so as to
provide references for plant selection and collocation in urban regions. [Method] Nine ornamental plant
species from Tianhe urban park in Guangzhou City were identified by headspace solid phase
microextraction-gas chromatography-mass spectrometry (HS-SPME-GC-MS), and the relative contents of
each component were determined by peak area normalization method. [Result] The composition and
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relative content of BVOCs released by different ornamental plants were different to some extent, and the
composition of BVOCs released by plant flowers was significantly different from that of plant leaves at
different phenological stages. A total of 11 volatiles (e.g. terpenes, alcohols, aldehydes and esters) were
detected in nine ornamental plant species. The composition and release characteristics of BVOCs released by
different plants varied, but the types of dominant compounds generally remained stable. The components of
BVOCs in different plant species were different and the release characteristics were different under varied
phenological periods, but the dominant compounds were relatively stable. Michelia x alba was mainly
composed of alcohols, esters and terpenes. Osmanthus fragrans, Ligustrum Ilucidum and Cinnamomum
burmanni flowers were mainly composed of alcohols, aldehydes, esters and terpenes. Mangifera indica,
Bauhinia purpurea, Cinnamomum camphora, Liquidambar formosana and Taxodium distichum were mainly
composed of terpenes. Eucalyptus citriodora leaves were mainly composed of alcohols, esters and terpenes.
Leaves of Cinnamomum burmanni were mainly composed of alcohols, aldehydes and terpenes. The relative
content of beneficial BVOCs released by plants was related to phenological changes. The contents of
beneficial BVOCs in Michelia % alba, Mangifera indica and Cinnamomum burmanni were the highest
(84.7%, 97.6%, 70.1%) in the early opening stage. In addition, the contents of beneficial BVOCs were the
highest (78.8%, 79.1%, 94.1%) in the last opening stage. The relative content of beneficial BVOCs released
by the leaves of Liquidambar formosana and Eucalyptus citriodora reached the peak value (98.2%, 67.0%)
in autumn and winter, while the content of beneficial BVOCs released by Liquidambar formosana and
Cinnamomum burmanni reached the peak value (99.7%, 88.1%) in summer. [Conclusion] The composition
and relative content of BVOCs are correlated with plant species and phenology. Plant configuration should
be considered in the construction of urban parks to achieve the smellscape of diverse seasons, and help

realize the sustainable development goal of good health and well-being of harmonious coexistence between

47 %

human beings and the nature.
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Tab. 1 Main ornamental plants in the research area
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2£8% W Bauhinia purpurea I F| Fabaceae bia N WITERA BAEHE AR A
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Tab.2 Composition and relative content of flower volatiles in seven ornamental plants at different blooming periods

AT 5/ %
P e
YA B KA
75 TR 225136 243139 275122
2-FE TR 21.0172 17.8143 17.474 6
2-HE TR 6.806 7 3.1718 2.6242
A% Michelia x alba KFE 5.266 0 6.667 8 5.5690
2-HETRHE 4474 6 — —
WK 2T — 4.869 7 —
5T A By H — — 4.0852
O 255390 24.906 9 21.657 1
J%-2- U 16277 1 7.2578 5.7672
X F RO 6.1113 6.541 4 12.902 9
T 42904 — —
VUZkE Osmanthus fragrans HALZE M 2.798 0 - -
L — 13.373 5 6.727 0
TR — — —
T — 43321 —
a-TEWR S — — 9.954 8
O 8.897 1 7.988 3 —
-2 O P/ 8.636 7 — —
SRR 6.879 8 — —
i 52921 — —
oK 52726 9.074 8 7.397 8
e vl Ligustrum lucidum J%-2- LIl — — 6.3222
KT — 16.404 6 22.116 9
KR F i — — 45395
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K R R — — 7305 1
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HER Mangifera indica LT 32195 — —
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FEAAENM 10.273 9 — 144176
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B 7 A 4 5.697 0 — —
. L YRR 7N 5.028 3 — 42047
B H Bauhinia purpurea ek o 121719 -
B-EA I — — 5.6532
Ly — 28.302 8 —
AR — 5.0545 —
Fem-3,7C11)-XUds — 44724 —
FEAE AU 7.356 9 6.7129 9.664 5
AT 10.797 8 4.898 2 4438 1
i Cinnamomum camphora o- B 57915 7.008 4 53576
% ¥ 4.995 6 49307 44511
[ORE TR 4.1975 — —
o-1EWe i 5.6729 — 79151
o~ 10.3919 — 8.232 1
R 8.346 5 7.108 4 42230
oK g 6.489 4 5.0220 —
FWE 5.804 2 — 75705
BH# Cinnamomum burmanni ¥kl 3.800 3 — 4796 4
2K F R P — 74345 —
KL — 3.9356 —
yaiL] — — 8.177 3
RIEEA — 11.9582 —
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Tab.3 Volatile components and relative contents of leaves of four ornamental plants in the region in different seasons
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= Cl &
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R K I — 24773 8 —
ALK W — 3.652 1 —
o- M 26.7522 — 56.790 3
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S VL A 11.103 6 8.3815 11.5217
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YN YA 13.769 4 8.997 2 7.577 1
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Frgh 6.169 3 7.738 3 5.168 4
VERER 6.446 6 — —
PIATHAR N 47739 — —
¥k — 7.768 9 —

(12.7%)~ % ##5 (7.5%) R F, B 5 ARS8 H
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Michelia * alba 0.85 - 9.02 NA 2.90 16.38 1.58
DU 2.26 5.07 1.79 1.03 2.09 8.56 2.67
Osmanthus fiagrans
B
. . 2.63 9.09 1.13 0.18 0.12 17.97 4.10
Ligustrum lucidum
TE%, . 2,90 0.58 0.09 0.84 0.04 0.11 0.02 0.05
Mangifera indica
S
.qé.}i,p i 0.87 3.05 0.05 0.19 0.28 1.31 0.31 0.15
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